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Introduction

The National Park Service (NPS) is proposinghiabilitate theMuir Woods National Monument
(managed by the Golden Gate National Recreation A@@NRpwater and wastewater service lines
improve visitor experience and safety, and enhance preservatioatural and cultural resources. This
environmental assessme(EA)analyzes the impacts that could result from takingawtion and the
impacts that could result frorone action alternative

ThisEAhas been prepared in accordance with the National iBnwmental Policy Act of 1969 (NEPA), as
amended, and implementing regulations, 40 Code of Federal Regulations (CFR) Pa50%00
Protection of Environmen#t3 CFR Part 4Bnplementation of the National Environmental Policy Act of
196 5 A NB Orill2 ConsarvatiolBriiing, ErnvironmentallmpactAnalysisand Decisioamaking

(NPS 2011a) and its accompanying handbook (NPS 2001, 2015a), section 106 of the National Historic
Preservation Act of 196@nd section 7Interagency Cooperatioof the Endangered Species Act.

Background
Muir WoodsNational Monument onument) 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 Figure$ and 2) This area is included in the nigeunty 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 regiersé@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 MWatl Seashore, Mount Tamalpais State Park, and the Marin Municipal
Water District.

Visitors traveling to the monument in vehicles use Muir Woods Road, a windinah&aounty road

that connects on the east with Panoramic Highway and Mill Valley andeosotithwest 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 Woodsreceives 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
2708y SEOS8SRA (GKS OFLLIOAGE 2F (KS Y2ydondskinga € 26 a
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 MonumewS water service connects t

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

|l AdKgl&d aa25 NBOSyidte dzalail SR GKS 2fR wué 3Tl A yA
that extends down the hillside from a water main ond@icdAvenue to deliver war to the service meter.




Wastewater (Seweline) 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 Cireek

ASHSNI YIFAYEa FNB LINAYFENREE@ cé¢ RAIFYSGSNI O66AGK Y2adl
AYAARS RAIFYSGSNI dzaAy3d 15t9 aftAL) ftAYySR LALAY3IO 6Ad
Station #1, which pumps wastewater through né¢ F2 NDS YI Ay G2 [AFG {GF GA2)
graidSel SN GKNRdAK | né¢ RdzOGAES ANRY YR né¢ LWO 7
Sausatd Marin CitySanitary District (SMCSOW | G KS ¢ YI f LI A& / 2YYdabe { SI
Sanitation Department(This project wouldhot change the overaflow from the Monument tathe TCSD.

Instead,it only increases the capacity of the2 Yy dzY Sgyavitpdcdllection system pipes based on

modeling of existing usagee.,the current wasewater linesare undersized

Purpose,Needand Obijectives

The purpose of the project te provide reliable water and wastewater services at Muir Woods to meet
current codes for water and waste water collection services; and to address firelimands, potable

water quality issues, visitor and employee health and safety, and locating wastewater infrastructure out
of the Redwood Creek corridor.

NEED FORVATERSERVICE WATERLUNEREPLACEMENT

Deteriorating System

Components of the existing infrastructure are past their service life and show signs of corrosion a
structural deterioration, and the water tank no longer meets code requirement for three day storag
capacity for domestic potable water use and Natione Protection Agency (NFPA) code requiremer
for fire storage.

The galvanized steel water line is past itsdifele and cannot perform as an adequate delivery syste
for fire flows without a fire storage tank. In addition, pressure in the suppiyiould need to handle g
static pressure as high as 350 psi plus any pressure surges. A rupture in the water supply line co
cause significant damage including natural resources damage and may not be detected right awa
to remote alignment of the wizrline through Mt. Tamalpais State Park. Installation of a pressure ré
valve at the site of the existing tank would help protect against system and environmental damagsé
the event of an upstream Pressure Reducing Valve failure. This pipelineithedzY Sy & Q& 3§
of water and a prolonged shut down to address break would have significant impacts on the Mont

Excessive Maintenance

The existing water line needs to be replaced because it requires an excessive amount of mainten
effort and resources in order to maintain potable water. Currently, maintaining potable water requi
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 Prote
Agency (NFPA) 1142 code requirements including an additional-tlagstorage capacity for domestig
potable water use. The Fire Flow and Water Stefagquirements Report (see AppendixfFinal
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Preliminary Design ReporAppendix ) 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
system ¢ 5,000 gallons based on monthly MMWD service meter flow records. Peak day (maximu
demand of the water system is estimated at 15,000 gallons, with an assumed peaking factor of 3.
the average day demand. Therefore, useable water storage,00830 75,000 gallons is necessary t
meet combined fire storage and potable domestic requirements, with one to three days storage of
potable peak day demandiater Engineering Option(dot selectedyeplaced the existing 40,000
gallon tank with a 60,00Qallon tank to meet combinedomestic and fire flow needsAlternative 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 Redwarati Coastal Oak trean the winity. The

preferred engineering Alternative 2 includes a new dedicated fire flow service from MMWD, remo
the requirement for the fire flow storage. This alternative was preferred by Park and Marin Fire st
it provides the full firefjhting capacity of the MMWD system versus that which can be stored in a ti
onsite.

Potable Water / Water Quality

Poor water quality exists due to a large storage piping volume relative to water usage that exists y
the long distance between MMWD taément facility and the points of use. The long hydraulic
residence time in the system, conditions made worse within the existing tank, is contributing to po
water quality and requires operators to routinely conduct significant flushing of the systdmimaimtain
the tank partially full to maintain chlorine residuals. Flushing is labor intensive and expensive sing
Monumentpays for water by the gallon from MMWD and the State of California has been experiet
a prolonged drought of 10 years. Agh, the Park is working diligently to eliminate excess water us
and waste. Having to flush a system within a drought prone region is bad practice and creates a
perception with the public regarding good water conservation practices.

Water qualiy would be improved without the storage tank by reducing hydraulic residence time wit
the system. There is potential for water quality to remain an issue under the preferred engineerin
alternative, as recent water quality analysis modeling has begfopmed using water quality

characteristics obtained from current water sampling. Modeling shows that an additional disinfect
system should be installed for low demand periods of the year. MMWD uses chloramines as a wi
disinfectant intended to b¢he final disinfectant treatment that meets minimum chlorine residual lev,
to the downstream user.

NEEDFORWASTEWATHESEWERINEREPLACEMENT

Deteriorating System

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

The existingnanholesare at the end of their lifeycle 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 upstreamof Mahh® | Mo 6SNB af ALJ f AYSR
pipe, reducing interior diameter and capacity of the system. There are-baidgirawings or
calculations to support theeduction in size of the sewer main. With the inside diameters of the pipi

9



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 heilieed/rehabilitated.

Review of closed caption television video (CCTV) perfoondgtie Northern portion of the system to b
rehabilitated in 2008 shows piping generally to be in good condition with isolated defects of a mo
level and confirms the limits of its installation within the existing system. The remainder of thendgs
shown to be undersized for current needs.

Unsuitable Location
The northern section discussed above is delineated by the Visitor Center. The portion of the exis|
wastewater collection system south of the visitor center is in close proximity to Redwood Creek m
it susceptible to erosion or scour from flood flewRelocation of the wastewater lingould ensure it is
safe distance from Redwood Creek and would safeguard public health and protect water quality
important to sensitive natural resources including Coho salmodsteelhead trout.

Eighty percent (80%f the wastewater collection system that runs parallel to the Redwood Creek i
critical risk area for future exposure and damage due to the changing creek watershed if all creek
was removed. Several sections of the gravity sewer main aréwféht of the current Redwood Creek
bank and there are several locations where the sewer main is exposed having no cover over the j
Nearly the entire gravity sewer main located upstream of Manhole #13, situated adjacent to the lo
parking area,d located within the channel migration and erosion hazard zqi&ite Planning Study
Report)

A successful project would achieve the following objectives:

PROJECDBJECTIVES

Water Service (Water Line) Wastewater (Sewer Line)

Providereliable, code compliant water Relocate sewer line infrastructure to provide sewer
system with most resilient fire protection an( separation located at an environmentally safe distang
highest potable water quality. from Redwood Creek to help safe guard public healtt

and protect sensitive natural resources including Coh
salmon, and steelhead trout magmegatively affected
by Sewer System Overflow (SSO).

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

_ Maintain current sewer alignment within the greater
Reduce the amount of operatn and AdZNNR dzy RAYy3 ONRGAOFE Ay
maintenance by removing storage tank, center and the boardwalk where the National Park
whichwould eliminate the need forhand | geyice (NPS) has significant interestrzsprving these

dosing disinfection requirements and time & gisting infrastructures and avoid adding an additiond
perform flushing of water to maintain quality |itt station.

Remove the need to flush significant

v IR _ Maintain current sewer alignment outside but within
guantities of water to maintain wateguality.

proximity of areas scheduled for upcoming
infrastructure improvements where NPS has significa
interest in adding imAstructure with sewer facilities.

10



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 Chapteg Klternatives This project iselated ingeographic areayut not
connected to the projects described in the cumulative effects section described in Chapter IlI.

The actions described herein:

do not trigger another action;
can proceed independent of other actions occurring;

is not interdepewlent on the implementation of any of the projects described in the cumulative
effects section (Chapter llI);

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

The actionsdescribed herein meeahe "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 Goldemi€SNational 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 Gt National Recreation Area and Muir Woods National Monument for the next 20 years. The
plan prescribes the resource conditions and visitor experietwé® achieved and maintained over

time. A review of the purpose, significance, and special mandatahéopark and monument clarifies
relevant law and policy requirements (NPS 2014d)is 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 oldgrowth redwood forest rar San Franciscdhe establishment of the monument is an
important demonstration of early 20tbentury conservéon 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®ite thk historic
{dzZLISNAY(GSYRSYyiQa wSaAiARSyOS (AthougktBe tdiaPpiajedt &ddjs Sy R
approximately 32 acres, actual ground disturbance from construction activities and staging would be
approximately 2 acrefseeProject Areanaps inFigures 1 and 2 belgw

Scoping and Publicrivolvement

Publicscopingwas operfrom February 24 to March 12017 through a notice posted on the NPS
Planning, Environment, dPublic Comment (PEPC) websitee park receivedomments fromthree
local residents and three Bay Area organizations.narity of commens had to do with potential
conflicts with other proposed Muir Woods and county projects, potential impacts to Tamalpais
Community Services Distrjend local MMWD water user€€ommenters also provided input on issues
concerningesource impactsncludingrecommended avoidance and mitigation measures

11
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HGUREL. PROJECAREA- MUIRWOODS MT. TAMALPAISSP,TOURISTOLUB
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Impact Topics

bot! NBIdzZ GA2ya NBIdZANB Iy GSFENIé yR 2Ly LINROS
addressed and for identifying the significariidzSa NBf I G SR G2 | LINRPLI2&ASR | Oi?7
An issue describes the relationship between actions and environmental resources (natural, cultural, and
socioeconomic). Issues are usually problems that either thaation alternative or current giation

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 alternatidesre 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 exgence; transportation; geology and soils; vegetation; water quality;
threatened and endangered species; cultural resources; and climate change. The impact topics
identified during scoping are discuss&ad analyzedh greater detail it / K | LI&ffSdd o
Environmentan® Y A NR Y YSyYy il f / 2yaSljdzsSy0Saosé

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

=A =4 =4 4 4 4 4 -4 -4

Transportation and Parking

In accordance with CEQ regutats 1500.1(b) and thEPA HandbodiNPS 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 andagigpias to why

the National Park Service dismissed the following impact topics from further consideration. Impact
topics are dismissed from further evaluation if they:

9 do not exist in the project area

1 would not be affected by the alternatives or the lik@od of impacts are not reasonably
expected

1 would result in impacts that, through the application of mitigation measures, would be minimal,
and

14



9 there is little controversy on the subject or few reasons to otherwise include the topic
Air Quality

Sectionl18 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 numbeaadilable 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
periodand would dissipate quickly. No lotgym impacts on air quality are expected. Furthermore, air
guality data recorded between 2004 and 2013 has shown improved conditions at the monument.
Therefore, the topic was dismissed from further analysis in thisicet.

Environmental Justice

9ESQOdzi A S hNRSNI mHydpyX aDSySNIt 1 O0GAaz2ya (2 ! RRNBa

LowA Yy O2 YS t 2 leljzieb ail fe@eyaBagencies to incorporate environmental justice into their
missions by identifyingnd addressing disproportionately high and adverse human health or
environmental effects of their programs and policies on minorities anditm@me populations and
communities. Disproportionate health or environmental effects on minorities oriftmeme

LJ2 Lddzt F GA2ya 2N O2YYdzyAGiASa | & RSTA yEBWRonmeitali K S
Justice Guidanadd 998) would not occur from the construction activities under the action alternatives.
Therefore, this topic was dismissed from further analysithis document.

Dark Night Skies
In accordance with NR@anagement Policies 200éhe National Park Service strives to preserve dark

night skiesansvouldd YA YA YAT S f A3KG GKIG SYFyFdSa FTNRBY LI NJ

of park visitos, neighbors, and local government agencies to prevent or minimize the intrusion of
FNOAFAOALFE €A3IKEG Ayid2 GKS yA3aKaG aoSysS 2F (KS
would occur at night and no permanent area lighting or lamp posgg kind would be installed.
Therefore, the topic was dismissed from further analysis in this document.

Indian Trust Resources
In accordance with the Environmental Compliance Memoranduff By the US Department of the

Interior, the National Park Serviceust 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 governmeggavernnent 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 tlieason for dismissalSince no Indian trust resources exist in the

SO02a

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 Nati®aask Service must accommodate access to, and

ceremonial us 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 oftéad essent

to the survival of family, community, or regional cultural systems, including patterns of belief and

15



sociocultural and religious life. However, no Indian sacred sites are found in the project area (NPS,
Terzis, pers. comm. 2016a). Therefore, the toypis dismissed from further analysis in this document.

Socioeconomics
Construction activities assoté with the action alternativevould 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 engagea ioghstruction 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 thisatument.

Visual Resources

TheNPSVlanagement Policie006a i I 4 S G KI 4 GKS Y2ydzyrSyiQa aoOSySNE |
among the resources and values to be protected and conserved unimpaired for enjoyment by current

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

There would be negligible lortgrm visual impacts folloimg construction since mosif the

rehabiitation wouldbe undergroundTherefore, this topic was dismissed fromther analyss in this

documert.
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CHAPTER I

1 OAOI AOEOAO

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

alternative.Underthe action alternative saveral other alternatives for providingptable water were
consideredbut not carried through for flianalysis

Alternatives

Water and W;tgtewater Serviqé(}urrent I\{Iana}gAement o o o

' y2 OUA2Y |fUSNYFEUGADBS Aa RSTAYSR | aonSand KSNJ ay 2
management. The existingrdition and management of theater and wastewater service include the

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

storage, collection, and distributiosystens.

Underthe no action alternative the only source of potable and fire watethewMonumentwould

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

nor would any existing infrastructure be removed. The @gsfire storage codéeficient 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 inthe Monumentt & G KS wmopé aidSSt tAyS OFyy2id LINROARS
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 @0 §allons to reduce the amount of water needed to

be flushed to maintain water quality. Operatarsuld 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

needad to maintain water quality. Withithe Monument,fire and potable water would continue to be
suppliedfromthed I YS cé YIAYy BKAOKAAAzIARY BWzZLIBEASR o6& GKS
throughthe Tourist Club and State Park lan@he larggd2 f dzYS 2 F 61 G SNJ ai2NBR Ay |
in the Monumentis 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& 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.
Infrastrucure could become exposed and/or undermined at the creeks edge leading to a failure and
contamination of the creekPeriodic flushing of the collection system to clear accumulation before they
become blockagesould continue (see Figure 3 for existing waserd wastewater service lines that

would be maintained under the No Action Alternative).
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Water Service (Water Line Rabilitation)

Summary of Actions

wSY23S SEA&AGAY 3T 61 GSNI (I sgryice coyirRctiddft@AME; cohrict ¢ € R2 Y
AAy3tS cé¢ 6L GSNIYIAY R2gy KAff&AARS G2 O2yySOod G2
from domestic water main at road below tank site. Install supplementary disinfection pump an in

exising shed tdoe rehabilitated. Thehgd is located amongst the existing storage buildings below and
Y2NIKgSal 2F ( REsiddnczlISNAY i SYRSY (i Qa

aa25 NBOSydGfte O2YLX SGSR I O2yaidNMzOGA2y LINRP2SOG (2
down the hillsidefrot 61 GSNJ YIFAYy 2y wAR3IS ! 3SydzS 6AGK | LILINRBE
a0SSt LALS® 2AGK GKA&A LINR2SO0G O2YLX SGSRX aa25 y2¢
location of the existing service connection meter. The projemild replace theexisting MMWD

R2YS&aiGAO aSNBAOS 02yySOilAz2y | YR dzLJatNbuRi®e uBedBY | M€
supplyallg 6 SNJ ySSRax AyOfdzZRAYy3d R2YS&AaGAO YR FANB Ff29
require a demand calculation and spdagaproval by MMWD. This service connection would not be

Of  aaAFASR & | cé¢ FTANB ASNBAOS O2yySOiGAz2y 0SSOI dza
domestic potable water uses. Also, MMWD policy does not allow, without special permissien, a f

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 agd@mestic service.

52¢gyaiaNBlryY 2F (GKS yS¢g cé aa25 R2YSAGAO gk GSNJ YSGS
aldldAz2ys ySg ol O1Ff2g | aaiBovidbe éolstructgdRiown yhe hillside tot 59 & |
the location of the existing 40,000 gallon tarThe tankvouldbe reY 2 3SR | YR Fy2 G KSNJ c §é t
with pressure relief valverouldo S 02y a i NHzOG SR G GKAA WwaillbdeiA2y d ¢ KS
SEGSYRSR FNRY (KS 2SN twzx adl GA2ythativlas G KS 0O02yySO
constructed between 2004 an@006 (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 tanieducing disinfection requirements; and to remove the nézd

flush significant quantities of water to maintain water qualitgplacing the water linéncludes the

following elementgsee Figures 4 and f)r the proposed Rehabilitated Water Line under Alternative 2)

i Establish a new easement for a new wateelcorridor coordinated with and Mount Tamalpais
State Parkand the Tourist Club.

T wSLX I OS SEA&GAY3T HE -dehsityDoljethylend$HDRE) Bateslihdi(literibr y ¢ K.
5AFYSGSNI 6L50 2F LIALIS A& cé0 (2Mudpgll Wa&O (G R2 Y S
5Aa0GNAOG 6aaz250 adadasSy Fd GKS ¢2dzNRAad / f dzo |
domesticwaterme& NJ (12 | né YaieSnhdds) idcludindzbdindesic amdffire flaws

f Remove the existing 40,000 gallon water tank and repOS A GK | c¢cé¢ t NBaadzNB
(PRV) station (during construction, the water tambuld remain in service to reduce system
outages/shut downs) to reduce pressure from approximately 176 psi to 20 psi.
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Construct backflow assembly at the point of connection to MMWD.
O9EGSYR GRSy FA(IKADKE @ Sl Ket Syalb pigeling do@nkillibrew c € 0 4|
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.

1 9EGSYR GKS yé¢ 6FGSNI YIAY TNRY inKafprokimately80i F G A2y |
feet from the tank pad

1 / 2yadaNHzOG I HéE R2YSaGAO aSNBAOS O2yySOiGA2Yy 6Al
below the former tank site. The domestic water maiauld be separated from the fire main at
this point, with the existing ¢ &¢I G SNJ YI Ay 06SO2YAy3a I RSRAOIGSR

1 / 2yaiGNHz0G Hé 15t9 R2YSaGAO 61 GSNIYIFAY FTNRBY bt {
the entry plaza and reestablishing all domestic water services within. Separate all domestic water
a SNIA OS a fie M&nysinde vBuld aaiv be classified as a nquotable, dedicated fire
main. Maintain minimum horizontal separation requirements between new domestic main and
sewer mains

1 Install secondary chlorine analyzer at end of use point located inside théenaice building to
determine inline supplemental dosing of upstream injection pump

1 9EGSYR cé¢ FANB YIAY FLIWNPEAYLFIGSt& pnn ¥SSG FNB
0dzZAf RAYy3 dzaAy3a yé¢ 15t9 O60G§KAA AmayndtBdinclddBd] dzA NS R T
with this project depending on funding)

1 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 vithout dependency on a limited storage tank supply volume

¢tKS SEA&aGAY3T 6FGSNIAYS Ada 2yteé ué Ay RAFYSGSNI I yR
therefore it cannot be pumped full of concrete and would be abandoned in place. Accessiitg the s

remove the pipe would be far more invasive to the environment than abandoning it in place and

capping both ends.

TelecommunicationsAtelecommunications 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

0KS O2yRdzZA G AyaidltftSR gAGK (GKS Hé¢ litlystemdronsSthes I G S NI A
{ dzZLJS NA y (i Sy RSy (i MaintenshéeMird@nfeleEmmmiuRicatiosS Gnduit would not be

installed through the Annexok to the lift station area nor along the boardwalk.

Construction Timing and Methods

The projetis estimatedo begin in the smmer of 2018 and completed by thdnter of 2018. The
contractorwould be required to present and obtain approval for traffic and pedestrian control plans

within the monument and adjacent lands as necessary. The pnoadd make use ba main storage

FNBF yR aNRfftAy3IéE adlIAy3a INBra ySIEN G§KS | OGA@S
Woodswould be in operationwhen this project begins. As part of that contract there a minimum

number of parking spaces that must alys remain open. This projegbuld allow partial closures and

re-routes of parking lotsvhile maintaining this minimumumber of parking spaces accessible access

would be maintained throughout the project.
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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 easementTwurist Club LandTheNPSwould obtain Rightof-Entry
construction permits and easements from the Tourist Club and State Parks for the sections of pipeline
that would be installed on their pperties. The NP®ould conduct aninvestigation of the land for to
obtaining the easements.

Below is a description and anticipated schedule, by land management section, for replacigttre
line.

Tourist Club and State Park Land

Removal of existing Water Tank32veeks)

The new waterlinavould enter Muir Woodsadjacent to the existing waterline where it currently

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

high pressure gained by coming down the hill from the Tourist Club. The new wateslitetthen

GNF @St | LIINRBEAYLFGSte yn ¥SSG o0Se2yR (GKS SEA&ailGAyY3
servingthe Monument Once the new pipeline is online the tankuld be removed and the sitevould

be prepared for revegetation.

As the project aproaches the Tank sitéhe staging areavould move to the hardscape surface area
near the existing garages and forr{fedzLJS NA y (i Sy R S yat&ial and EqaipnierioUId IS
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 DW&EKid steer, sheeps foot or whacker for

compaction, HDPE pipe welder. The skid steer and/orexinvould perform the trench excavation

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

New two inch potablevaterline. (45 weeks)

In addition, to replacing the existing deterated water supply pipe to the bhument this project also

addressed water quality issues experiencethatMonument Smaller diameter pipes store less water

which increases water turnev and promotes better water quality. Below the existing tank, ite

SEA &G A ywduldbédisdalineéd®d Yy R | ySé wHé wisldbe adnriected.| AicRdst Ay S
connection control device (CCGuldo S Ay aidl f f SR (2 &SYJ N&K S SH 1 KIS2 [©l¢06 fe
g1 GSNI f Ay Svbuldbetdisnnected fiorh gl Potable services throughthe Monumentand

0S02YS I RSRAOFGSR FTANB fAYyS T NP WouldBeSoutedthrabigh2 vy & ¢
a supplemental disinfection statidhat can provide supplemental disinfection to the water during

periods of low water quality. The disinfection pumpuld be housed in an existing shed thabuld be

rehabiltated and is located below an@nNJi K ¢ S&a 0 2 F { KResidenzTBeNly a 8y RSy (1 Qa
potable linewould continue to be installed below the existing asphalt admin roachiig from the

{ dzLJS NR y (i Sy R Shghin@the canBelsloR &g adBinistration buildings to the entry plaza. This

Yy Sé Hwouldthhey @nnect with anexisting ¢ LIR2 GF 6t S 6F GSNI ftAyS GKFEG O2)
FIOAfAGASE &2dziK 2F GKS YIFAY LI NJAYy3 f 2woddbe ! £ LI

24



A % 4 A x

O2yySOGSR (2 GKS ySé6 wné LRGIOES ftAYSd nitdtiony EAYAI
conduitwouldo S Ay adl ff SR Ff2y3 gAGK GKS wé¢ LRGFI6ES 61 0GS
remove all overhead wiring ithhe Monument The potable lingvould be shifted from the road corridor

and accessible parking area to justthié 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 surfagesld be returned to prevous

conditions or repaired.

While working in this area the staging amsauld be the hardscape surface area near the existing
garages and formgr dzLJS N& y i Sy R S yateial and Eaipnieri/qUId 1S permitted to be
stored here while work proceeds this area. Stagingould 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 stagimgld be allowed along a portion of thengy
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 usédsiarea would be
excavators, nimi size excavators, haul cargsskid steersoils compactgrHDPE pipe welder, picip
trucks, and pavement equipment for trench patching, Fatneel drive utility Vehicles, pavers, saws,
concrete pumps. The skid steerddor mini-ex/excavator would perform the trench excavation with a
spotter watching for roots. If roots are encountereatigging around the roots would be by hand.

NPS Land

After the pipeline exits State Park land, thipeline then proceeds throughroute, approved by NPS
and State Parksintil it reaches thea 2 y dzY Sagniin@tiative area. Check damsvould be installed
along the pipeline route to mitigate water conveyance along the pipe route.

Wastewater(Sewe Line Replacement)

Summary of Actions

In order toeliminate aged and poorly functioningmponents; elocate sewer line infrastructure to
provide sewer separation located farther from Redwood Creek to helpgsefiel public health and
protect sensitivenatural resources including Coho salmsteelhead trout, andCalifornia redegged
frogs; and to maintain current sewer alignment within the greater surrounding critical infrastructure
adzOK | & @eftér ad kha Bodr@vblikiéhere the NPS has a significant interest irrpieg
these altural resourcesthe newwastewater lines would include the followingastewaterelements

for Zone 1A(seeFigures 6 and 7 fdProposed Configuratioof Wastewater Lines and Zone Elements)

T Pipe burs{a method of inserting pipe without excavatin§)EA 8 G Ay 3 c£é¢ aS6SNI YI Ay f
NEFR O2NNAR2NJ dzLJ 68& bt { Nsaxﬁeéy(‘)é R2gsy (2 G(KS ac
Odzi GNBYyOK Ayaildlfft yS¢ yé¢ aSeSNI YIAYy 20SNI (G2 NRI

improvements.
1 Rehabilitate or replace 5 manholesand hstall 1 new manhole

1 Perform spot repairs to address pipe sags.
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f Lyadlff | LIWINRBEAYL GSt &rmanfommanhi@d alWisfobCriter® F y ¢ t +/
connection to zone 2
f al EAYdzY o0dzNE RSLIGKA 27F IVOpiBySewsimaist & ¢ FSSi Ay

T 1ol yR2yYSyid Ay LI IFOS 2F SEAadGAY3I ANI GAGE &S6SNI N
comfort station

The following are wastewater elements fdone 2

T New sewer main located in same road corridor as water main. Proeddateral connection to
Lower Comfort Station

Install approximately 8 manholes
Lyadltt FLLINREAYLFGStE dhyd tAYSIEN FSSG 2F yé t £/

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

1 Abandonmenin place of existing gravity sewer main except portion used for connection to Lower
Comfort Station.

The following are wastewater elements fdone 3B

1 New sewemain located though portion of Lower Parkingf ko connect to existing sewer main
FEAIYYSYld 6AGK LIALIS o0dzZNARGAY3A (2 dzZLJAATS (2 yé& YI )

Provide new lateral connection to existing NPS Maintenance building and residence.
Install approximately 2 manholes.
Install approximately00linearF SSG 2F yé¢ t +/ 3ANI GAle& &aSeSNI YIAYyo®

Install approximatel#00f Ay S+ NJ FSSG 2F yé 15t9 LIALIS o0dz2NBRGAYT
main.

=A =A =4 =

1 Maximum bury depths of approximateRfeet in theAnnexlower parking lot.
1 Abandonment in place of existing gravgewer main.

Note: During trenching and asphalt repairs for the new water and wastewater systbmgroject
includesinstallation 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 telecommunicationstem.

Existing wastewater infrastructure along the creebuld be abandoned in place tpumping the pipes

full of low strength concrete slurry. The manhol@suld also be filled with the same material. The

manhole lidsvouldi KSy o6S &SI { BRNDODF RO & I N} B R & @oulgrbthwd & G NHzO (i dzNB
removed at this time as the possible impacts to the creek outweigh the benefits of remidvalpipe

can be removed at a later tinigit becomes exposed and is a threat to the creek.
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HGURES. ALTERNATIVE: PROPOSEBEHABILITATE®WASTEWATERNECONFIGURATION
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Construction Timing and Methods

Construction activities, including pipe installation, staging, stockpiling, and transport of materials would
take placeon Marin County Roads amduir Woods Road. This includes the installation of new manholes
and gravity sewer conveyance pipe beneath the roaldeNPSwvould comply with all County

requirements for obtaining and maintaining accésshis infrastructure. Constructionis anticipated to

begin in the mmerof 2018 and be completed by theinter of 2018. All constraintstated previoust

would apply throughout all project action&ehabilitation of thevastewater linesor each of the

following sections is deribed belowwith approximate project duration

Annex Parking Lot and South to the Lift Statio#d (8eeks)

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

system infrastructure south of the annex lothelpipes south of the annex latould be replaced using

open trench methods up until the Buckeye trees are encountered. At that point trenchless pipe bursting
technologywould be used to increase the size of the pipes. Wusld be done to protect theaots of

the Buckeyes. The new sewer pipe and manheiasld be installed in the annex parking lot with open
trenching and excavation. The parkingwaiuld be trench patched upon completion. To maintain the
minimum number of required parking spaces only a portion of the Annewdold be closed to

perform this work. Temporary striping and traffic contwwauld be required as neededAll ground
disturbance from where the sewer line leaves Muir Woods/Frank Valley Road and enters the Annex Lot
through to the lift stationwould be monitored for potential subsurface archeological deposits due to the
potential for buried deposits in this area.

The manholes irialled in the Annex Lawvould be of a type that allows for easy raising and lowering of

the top through use of préabricated collars. Thigould be done to allow the SAP project to adjust the
heights of manholes to the new finished grade while the paykirt 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 theging areavould be the closed portion of the annex
parking lot.

Muir Woods Road (3 weeks)

Sewer installation in the south bound lane of Muir Woods Rd and until entering the Main Parking lot
entrance. Onavay traffic controwould be required durig this portion of work. The new sewer pipe
and manholesvould 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 amealld be either the Entance area of the Main
Parking Lot or the Annex Lot. Thisuld be determined based on the needs of the contractor and the
field constraints at the time of construction. However, minimum parkiogld always be maintained.
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Main Parking lot to Visito€enter (34 weeks)

Once within the Main Parking lot the entrana®uld be closed and parkingould 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 antdaffic controlwould be required as needed. The sewer limeuld 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 Cahteould turn west ard 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 neadld be trench patched upon

completion and the entry plaza surfas®muld be rehabilitated.

While working through the main lot and pavilion area the staging amald be the main parking lot
while maintaining access through the current exit to the admin road and accessible parking.

Visitor Center to Upper Comfort Stati¢84 weeks)

From the visitor center grthe 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 Redwdreek is allowed to migrate. The sections downstream of
this point (described previously) are in the Migration Zone and that is why the NP Seisptieely
relocating those sections. The pipeline in this area is of adequate size and therefore ombpsiist
would be made as necessary to address sags in the Manholeswould be replaced due to

deterioration of the existing manholes. During this portion of the work some of the boardwalk boards
would have tobe removed. Half of the boardwaikould remain open to the greatest extent possible.
However, if it becomes too constrained to ensure visitor safety@uge of pedestrian traffievould

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

The stagig area for the boardwalk portion of the wowkould be either a portion of the paviligror near

the garage and dzLJS NR& y & S ¥ R S 35 ivas &isecvdbiring tReSvlt@IBie portion of the project.

Equipment

Equipment to be used is at the discretion of &@ntractor 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 DW50), a skid steer, sheeps foot or whacker
for compaction, HDPE pipe welder, pigktrucks, and pavement equipment for trench patching, Four
wheel drive utility Vehicles, saws, concrete pumps, pavers. The skid steer and/@xfeixgavator

would perform the trench excavation with a spotter waitefp for roots. If roots are encountered hand
digging would commence.

ScheduleSummary
Water and wastewater construction actions are anticipated to begin irsthemerof 2018;

approximately June 1, 2018. Woslould be completed by the start of the rairgeason omid-
November 2018 As requiregvegetation removaiould occur prior to nesting season, March 1, 2018.
A SWPPRould 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 tpeal d this project to start in thewwnmer of 2018 and be

completed by December 1, 2018 to minimize costs and potential unintended impacts to the creek due to
large rain events. Wornkould be scheduled to avoid impacts withime Monumentduring the hidp

visitation summer events to the greatest extent possible. BeforeMidust workwould be

constrained to the Tourist @, State Park and Admin Ared4uir Woods Road, the main Parking lot,

Annex parking lot and boardwalk wonlould begin dter mid-August. The boardwalk wovkould 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 &rtbw infrastructure.

When work cannot be completed in a sequential order due to the above constraints service must remain
and temporary provisions may be necessary butwusild be minimized by detailed scheduling of the
required tasks.

Best ManagementPractices
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 sgshs 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 seasamthern spotted owNSOhesting season

songbird nesting season, antarbled murreletMM) nesting season.

The National Park Service places strong emphasis on avoiding, minimizing, and mitigating potentially
adverse environmental impacts. To help ensure the protection of naturatattdral resources and the
guality of the visitor experience, the National Park Service would implement the foll@®esig
ManagementPracticesas listed below in Tablefdr all actions of the proposed Preferred Alternative 2

TABLEL: BESTMANAGEMENPRACTICES

BEST MANAGEMENT PRACTICES

GENERAL

Clearly state all resource protection measures in the construction specifications, and instruct work
avoid conducting activities outside the project area.

Hold a preconstructiomeeting to inform contractors about sensitive areas, including natural and
cultural resources.

Delineate construction zones outside of existing disturbed areas with flagging, and confine all surf
disturbancego the construction zone.

Site staging andarage areas for construction vehicles, equipment, materials, and soils in previous
disturbed or paved areas approved by the National Park Service. These areas would be outside g
visitor use areas and clearly identify them in advance of constmctio
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Require contractors to properly maintain construction equipment to minimize noise, and do not all
construction vehicle engines to idle for extended periods.

Remove all tools, equipment, barricades, signs, and surplus materials from the project area up
completion of the project.

Vehiclesand equipmententering the Monument wouldbe inspectedfor leaking oil and fluidsAny
leakingvehicles orequipmentwould be required to be fixed before entering.

If necessary, all servicing of equipment done & jitb sitewould be conducted in a designated,
protected area to reduce threats to water quality from vehicle fluid spills. Designated ameds not
directly connect to the ground, surface water, or the storm drain system. The servicevandbe
cleaty designated with berms, sandbags, or other barriers. Secondary containment, such as a drg
to catch spills or leaksould be used when removing or changing fluids. Flwdsild be stored in
appropriate containers with covers and properly recycledisposed of offsite.

AIR QUALITY

To limit dust, criteria pollutants, and precursor emissions associated with project construction, the
following Bay Area Air Quality Management District (BAAQMEYmmended Basic Construction
Measures shall beequired:

Water all active construction areas with exposed soil surfaces (e.g., parking areas, staging areas,
piles, graded areas, and unpaved access roads that have not been stabilized with soil binder, mu
gravel, vegetation or other cover) suitntly 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 vehickEsll be minimized either by shutting
equipment off when not in use or reducing the maximum idling tim8Q@secondsexcept for situationg
Ffft26SR dzy RSNI / T AF2NY Al Qa O2YYSNODAIET @GSKAO
requirement $all 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
through the areas for the new lift and comfort §itan (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
the current alignment within Frank Valley Road to the sautluld also be monitored, if necessary.

The Archeological site, @ARN722H (the Annex Lotyyould be avoided by routing the sewer line
through the parking lot for the Annex Lot.

If buried cultural resources are inadvertently discovered during gralisairbing activities, work shall
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immediately stop in that area and within a @bt radius of the find until the Park Archeologist can
assess the significance of the find. Inadvettgiscoverieavould be treated in accordance with 36 CFR
800.13 (Protection of Historic Properties: Rostiew discoveries). The archaeological resouvoeld

be assessed for its eligibility for listing on the NRHP in consultation with the SHPO (aneta Nat
American monitor from the Federated Indians of Graton Rancheria, if it is an indigenous archaeol
site) and a determination of the project effects on the propestyuld be made. Work within the area
may not resume until the NPS Archeologist haedrined 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
find would be secured and protected idgre. The Marin County coroner and Park Archaeologistd
both be notified immediately. If a determination finds that the remains are Native American, and th
no further coroner investigation of the cause of death is required, theyld be treated in @cordance
with the Native American Graves Protection and Repatriation Regulations at 43 CFR 10.4 (Inadve
discoveries). The coronerould also contact the NAHC (pursuant to Section7050.5[c] of the Californ
Health and Safety Code) and the County Civatbr 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, nonnagilants. Salvage neimfested 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 ¢
rain events (i.e., gifences and tarps).

Aerate any ground surface temporarily disturbed during construction and replant with native veget
to reduce compaction and prevent erosion.

All BMPs from the SWPRPuId be implemented as required by the Construction General Rermi

SOUNDSCAPE

Contractorsvould ensure that power equipment (vehicles, heavy equipment, and hand equipment
d OKIFAyalgao Aa Sl dza LILIS R -cantholidgvices NN Eghipfriesitoultitie y°
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 tim8Q@cseconds as noted above
under Air Quality.

Except when required for safety or to ensuhe integrity of a project component, no wonkould be
conducted on weekends or holidays. The hours specified in the Marin County Noise Orginalttiee
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adhered to as general guidance: general constructvonld 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
be limited to 8 am to 5 pm Monday through Friday.

THREATENED AND ENDANGERED SPECIES

Prior to any constructiomelated activities, a training sessiamuld be required for all contractors,
partners, and NPS staff participating in Projextaited activities in the Project area. Trainiwguld be
conducted by a qualified biologist to familiarize personnel about sensitive resources in the Project
Personnéwould be provided with a brief lifdistory and physical description of Coho salmon,
steelhead NSQMM, and other sensitive wildlife in the area. Trainimguld include staff resource
contact information, identification of sensitive resources, the limits of the work area, general BMP4
appropriate actions to take upon encountering species status species or other wildlife. All attende
would sign an attendare sheet along with their printed name, company or agency, email address,
telephone number.

The contractomill be required to keep all waste and contaminants contained and remove them da
from the work site.

Within NSChabitat, disturbance to nativieees 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 dianegtéreast height
would be avoided where feasible.

VEGETATION

All on and offroad vehicles, boots, equipment, and tools must be power washed to remove soil ar|
plant fragments before entering GGNRA property to avoid spreading pathogens or exotic/invasive
speciesEquipment also must be cleaned when moving betweerkweonesNPS 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 a
or other NPSpproved disifectant method prior to entering the site, as well as between work areas
prevent pathogen spread.

NPSwouldidentify invasive plants, particularly panic veldt grdssrbiarta erecty within the work and
access route areas prior to Project implemerdat A qualified vegetation ecologist or botanmbuld
plan treatments to prevent the spread of invasive species, and implementation of these treatment
would be under the supervision of a qualified vegetation ecologist or botanist. The final treatment
to Project implementatiorwould occur close to initiation of Project work.

Avoid working under the dripline of redwoods and coast live oak to the extent possible. Where thg
unavoidable, use flexible materials to navigate the pipe above/below rdditsimize all root cutting
YR R2 y2@( Odzi Fyed NR2dGa BHmé RAIFIYSGHISNI gKSy
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Because of the presence of large individuals of Buck&gscllus californiciisthe stretch of water line
between the old Nursery site and the next manhole to the navithdza S { KBSdzNE IR 4.ISY S
than trenching to minimize any negative impacts on roots. The remaining stretches towards the af
lot may be trenched.

No Coast RedwoodSgequoia sempervirenmdividuals may be removed, but small diamdberugladir
(Pseudotsuga menzies{k6 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 perforn
task at hand.

Evaluate compaction both before and after work andadenpact using hand methods, if needed.

NPSwvould avoid impacts to special statugadlocally rare plants to the extent feasible. If the NPS
determines that impactsouldnot be completely avoidedhen Vegetation staffwould collect seed
and transplantunavoidableindividuals prior to any construction.

A small patch of the rare specjdg3alifornia bottle brush (Elymus californicus) is present along and w
the trail leading up to the water tank, and is likely to be impacted. Vegetationwgtaffd collect seed
and attempt to transplant imperiled individuals prior to any construction.

All areas disturbed by this projesiould be revegetated with native species grown in the park nurser

VISITOR USE, EXPERIENCE, SAFETY

LYF2NY OGA&aAUG2NE AY | ROFIYOS 2F O2yaidNUzOUA2Y
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 W
to service the monument.

To the extent practical, schedule work to avoid construtgativity and constructiomelated delays
during peak visitation times.

Limit constructiorrelated traffic delays resulting from work at polifs, within parking lots, and along
Muir Woods Road to a maximum of 15 minutes in each direction.

Develop provi®ns for emergency vehicle access through constructionzone

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 prad
may include, but are not limited to, silt fencing, filter fayriemporary sediment ponds, check dams g
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pea gravefilled 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. Leaveresion control measures in place at the completion of construction to avoid adver
impacts on water resources, after which time NPS staff would be responsible for maintenance ang
removal.

WILDLIFE AND HABITAT

The following measuresould be implementedo minimize potential adverse effects to ndederally

listed nesting birds:

1 To the extent feasible, and for large scale vegetation clearing, vegetation clearing would be
conducted outside the landbird nesting season from Marchulyy 31. Vegetation mamined at low
all GdzNBsx GeLMAOrftfte fSaa GKFYy yé Ay KSAIKID

1 If vegetation clearing or ground disturbing activities commence between March 1 and July 31,
gualified biologistvould conduct a survey foresting birds within 5 days prior to starting work. If
lapse in Projectelated work of 2 weeks or longer occurs, another focused sumayd be
conducted before Project work can be initiated.

If nesting birds are found, a buffarould be established around the nest and maintained until the yol
have fledged. Appropriate buffer widths are 300 feet for fisted raptors and 100 feet for ndlisted
passerines. A qualified biologist may identify an alternative buffer based on-spsitific evaluation.
Workwould not commence within the buffer until fledglings are fully mobile and no longer reliant u
the nest or parental care for survival.

STORMWATER

Preparation of a stormwater pollution prevention plan (SWPPP) is required fqrthext. Erosion
control and sedimentation best management practices (BMPs) wouichplementedper the SWPPP

TRANSPORTATION AND PARKING

Post signs on Muir Woods Road warning traffic of the pedestrian crossing at the Conlon Lot both
the intersection and at the intersection (following the latest standardblighed in the Manual on
Uniform Traffic Control Devices).

The contractomwould be required to present and obtain approval for traffic and pedestrian control p
within the monumentand 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 featuvesuld be utilized to reduce confusion
and congestion within ta monument. A traffic and pedestrian control plamould be required as part o
the construction contract.
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Other Alternatives Considered but Dismissed from FurtherAnalysis
The NPS considerghut dismissedhe followingalternativesto rehabilitatethe water and wastewater

service lins;

Tank storage capacity should be 60,000 gallons in order to meet fire storage (30,000 gallons) plus two
days of maximum day demdrpotable 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 timk {ad, 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 averagsidence time within the tank is anticipated to increase by

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

G2 YSSG FTANB aG2N)F3IS NBIdZANBYSyiliad LYy héeaRiKgeA 2y X
I @Sy dzS o A G K wouldyh&ease thé avaraga rgsidence time within this portion of water main

by a factor of nine times, if demands remain the same. A supplemental disinfection and recirculation
systemwould add significant cost and opational 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 aedess for chemical delivery.

With this option,a tank water level measurement systaésrequired in order to monitor theank water

levelthat would includea low water level alarm. The existing tank does not have a level measurement

system and there is no electrical power supply attéek site. A pair of buried electrical conduits are
grarotS 0St2¢ GKS GFyl aAdS G GKS O02yySOilGA2y LRA
2006 project. Therefore, it may be possible to extend the conduits up to the tank pad and pdyential

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 calut system insted of a hardwired signal. Option 1 includes the following

elements:

wSilFAy SEA&GAY3 aa25 R2YSaGAO0 aSNBAOS O02yySOiAz2,)
Repair/replace PRV immediately downstream of MMWD service meter to reduce pressures from
approximately 176 psito 2008 A @ ¢ KA a4 A &4 NBFSNNBR (2 a GKS a&dzLL
LINBE&&adzZNE NBfAST Ol t gS¢ o
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Remove existing 40,000 gallon steelt@rastorage tank and altitude valve.

Construct new 60,000 gallon steel water storage tank and altitude valve.
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1 Replace PRV at tank site to reduce pressures from approximatelyABAsi and replace related

piping and valves to new tank altitude valve. Thid NB FSNNBR G2 & GKS aft 26851

gt @S gAGK LINBaadz2NE NBEAST Ot gS¢ o
Construct supplemental disinfection and recirculation system at tank site.

Construct tank water level measurement system.

I 2ya0NHz00 yé FANB YI AYVKST NB2Yy iKGBG By Ll Ay 24 S (N

constructed in 20042006 project (approximately 80 feet from tank pad).

T / 2yadGNHzO0G Hé R2YSAGAO YIFAY FNBY ySg (lyl 2dzif Si
value of providing lower supplemental ohine dosing quantities and decreased domestic water
turnover time that is associated with larger diameter piping and a low potable water volume

RSYIFYR® {SLINIYGS Fftf R2YSaliA0O owolldhdd be a¥dhiad0OSa T N

as a horpotable, dedicated fire main. Maintain minimum horizontal separation requirements
between new domestic main and sewer mains.

1 Extend fire main approximately 500 feet from existing end fire hydrant to maintenauitding
dzaiAy3 yé¢ 15t9 (G2 MBS1L00GgS. YAYAYdZy FANB
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For improved life safety, the NPS Fire Marshal along Miéhn County Fire officials, who atlee first
responders, both support a municiplpply fire service, which is by definition a supg#yvice without
dependency on a limited storage tank supply volume. For this reason, Option 1 has been dismissed from
further consideration.

Rehabilitate existing water tank for ngpotable fire storage; retain single water service connectiom
MMWD to meet both domestic potable and fire flow water needs.

Option3 is a hybrid 0Optionsl and 2. It retains the existing 40,000 gallon watektep meet non
potable fire storage volume requirements, currently estimated at 30,000 galypison 3 separates the
domestic system from the fire system immediately upstream of46@©00 gallon tankso thatpotable
domestic watemwould not flow throudh the tank. This wuld help address existing water quality
concernsand wouldnot require a separate fire service connection from MMWDz@nstruction of a
large diameter water main from the MMWD service meter down to the tank site.

Tank rehabilitatiorwould consistof repairing corrosionrecoating, anégdding cathodic protectionA
tank water level measurement system is required by the NPS Fire Marshal. Bequrawity and slope
stability analysis may indicate that the existing tank site is not suifablhe existing tank or that
additional improvements at the tank pad sit®uld be necessary in order tmake the site suitable.

Option3 includes the following elements:
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longer act as a buffer for domestic demands.

Repair oreplace PRV immediately downstreantlod MMWD service meter to redugeressures
from approximaely 176 psi to 20 psi.

| 2ya0NHz00 ySé Hé R2YSAGAO YIFAY R2g6Yy Kexistihgh ARS Ay
Hé It GFEYyAT SR aiaS8St YlIAyo
Rehabilitate existing 40,000 gallon steel water storage tank and altitude WRéhabilitatiorwould

include corrosion repair, recoating tank interior and exterior, aathodic protection, which may
require electrical power service to the tank site.

Construct tank water level measurement system.

| 2yaGNHz0G yé¢ 15t9 FTANB YeQAyy wHNBIWA ZK SLIBaewl (d ¥V K 21
main recently constructed with the 2062006 project (approximately 80 feet frotank pad).

Repair orreplacethe pressure reducing valve and pressure relief valve at tank site to reduce
pressures from approximately 1800 psi and replace related piping and valving todtmrage tank
altitude valve.

Constructa 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 frothe top to provide an air gap.

ConstrucaH ¢ R2YSalGAO YI Ay doNastE watdr séiviceSeparhtesal domestic | £ f
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Maintain minimum horizontaseparation requirements between new domestic main and sewer

mains.

Extendac ¢ FANB YI Ay | LILINIdekisting @reof tBe firp ydranffiS S FNR Y
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inside diametemould be used
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diameterwould be used

For improved life safety, the NPS Fire Marshal along withri@ounty Fire officialsyho 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.

Reroute section of sewer main identified in the Redwood Creek high risk zone. New seweavanéin
be located inthe same road corridor as water maiNew lateral connectiongvould be provided to each
facility, including dift station nearthe upper comfort station where connection cannot be achieved
through gravity flow. Option Zone 1B includes the following elements:

1 Package lift station near upper comfort station with ghforce main.
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Install approximately 7 manholes.
Install AJLINR EA Y GSf & ntH fAYSENI FSSG 2F yé& t+/ 3ANI OAl

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

1 Abandonment in place axisting gravity sewer main except portions used for lift stativarflow
return.

Option Zone 1B was dismissed from further considerdiiorthe following reasons:

9 Although Option Zone 1Res outside the Redwood Creek migration zongatild substantidly
increasethe cost of improvementsompared withOption Zone 1A because therem®re trenching,
with deepermanholes andadditionalcapitalexpense and life cycleosts associated with operating
andmaintaining a lift station. | would also increase tisk ofSSGrom lift station failures.

1 Therewould bemore disruption to resources, concessionaires and visitors during construction.

New sewer main located though lower parking lot to reduce excavation depths then routedodsickr
Woods Road corridor to Lift Station #1. Provide new lateral connection to existingl&lR®nance
building and residencé&ptionZone 3A includes the following elements:

Install approximately 9 manholes.
Install approximately 1,106 linear feetpfé t +/ 3ANI GAG& aS6SNI YIAYyD

Maximum bury depths of approximately 15 feet in Muir Woods Road downstream ddwex
parking lot.

1 Abandonment in place of existing gravity sewer main.

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

Although it lies outside of the wetlands argtadoes not support the transportation program.

1
1 It would not accommodate plans for a future comfort station located in tlueseryparking lot area.
1 It would significantly disrupt traffic during camsction

1

Would includel5 foot deep manholes that awdifficult and costly to construct and maintain.
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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 measuresirfadverse 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 Environm&aakequences 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 undie 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
Soik; SoundscapedyYildlife and Habitat; Threatened or Endangered Species; Visitor Use, Experience,
Safety, and TransportatioWegetation; and Water Resources and Hydrologic Resources.

Direct, indirect, and cumulative effects are analyzed for each resdapie 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.

Typedescribes he classification of the impact as beneficial or adverse, direct or indirect:

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

1 Adverse: A change that moves tresources away from a desired condition or detracts
from its appearance or condition.

9 Direct: An effect that is caused by an action and occurs in the same time and place. All
AYLI OG&a ARSYUGAFASR Ay (KA&a R20dzySyid I NB

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

Contextdescribes the area or location in which the impact would occur. Are the effectspetafic,
local, regional, oreen broader?
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Durationdescribes the length of time an effect would occur, either sherin or longterm. Because
definitions of duration can differ by resource topic, definitions are provided separately for each impact
topic.

Intensity describes the deges level, or strength of an impact. For this analysis, intensity has been
categorized into negligible, minor, moderate, and major.

Cumulative Impacts o o o o »
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impactof the action when added to other past, present, or reasonably foreseeable future actions
NB3IFNRf Saa 2F 6KIG F3SyoOe 6FSRSNIf 2N y2yFSRSNI f 0
1508.7/8). The temporal scale for the cumulative impacts analysigdes 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 reasonabsfable 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 reasoably 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 Natiol 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, alth@adgninistrative 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 Muitwoods 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 locatedhe 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 nativihe 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
TheMuir Woads National Monument Reservation Systapproved 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 allowingP®atisff to control
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County). In accordance with a memorandum of understanding between the National Park Service and
Marin County, the approved reservation system \gbalso 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 throwh 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 algrthe 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. AddiNen@arking

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 agintan
Y202NAT SR @GSKAOES 100Saa yR FHftft2Ay3a Y2ydzrSyi
lots and on Muir Woods Road (which is owned and managed by Marin County). The reservation system
includes two separate, but coordinated systems. Rest@ws for privately owned vehicles and for the

Muir Woods Shuttle would be made directly through a reservation system operated by g#rixd

operator. Commercial carriers would be required to obtain a reservation for one of the parking spaces
designate 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). Byri@z0O2dhicles 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 obsale. 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 exgphéctiee 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 singlespan, reinforced concrete-Geam structure. The bridge needs to be replaced
for the following reasons:

9 The structure has deficiencies in the structural concrete and structural steel.
1 The existing bridge alignment does not meet current road geoyr&tandards.
9 Bridge railings do not meet current safety standards.

1 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 Mui¥Woods Road, which would involve realigning the roadway to correct the current

G{¢ OdzZNBS® ! 00Saa (2 GUKS Y2ydzySyid ¢2dZ R 0SS YIFAydl
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 sdhent loading into Redwood Creek. As part of this project, 2.48 miles of new asphalt
would be resurfaced along Muir Woods Road. The planning $teidlee 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 threate@edosalmon, 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, largeoaly debris(LWDWwould 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 bridgesould 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 20[L7the 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 Rad 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 fidaid; improve the trail tread
from Santos Meadow south to the southern trailhead; and construct an extension of the Dias Ridge Trail
FNRBY G(GKS D2t RSy DIFGS 5FANER 2y | A3IKgle m G2 GKS wS

AFFECTED ENVIRONMEMND ENVIRONMENTAL
CONSEQUENCES

Methodology and Assumptions
Cultural resources that could be affected are the national regisdted Muir Woods Historic District,

two national registeteligible archeological sites, and areas of archgiolal 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 thataafjecharacteddefining
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 inreas 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
STTFSOGa Ydzaald o0S SaidlofAaKSR 2 RSUSNNAYS IyYyR RSTA
undertaking may directly or indirectly cause alteratiamshe 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
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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 HistoDistrict. The areas that the project could

directly affect are the monument entrance area, existing parking areas, the Conlon Lot, and the historic
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by the area of potential effects (APE), including known resources and areas of indirect impact, are

indicated in Figure 8 and 9

Properties Listed on the National Register

Muir Woods National Monumentt is one of the great examples of the earlywd®pment of the
conservation movement in the late 19th and early 20th centuries to preserve agroWdh forest of

coast redwoods. Theodore Roosevelt declared it a national monument in 1908 under the provisions of
the Antiquity Act of 1906. The portiorf the monument as it existed at the end of the period of
significance (19071947) 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.

9 Criterion AThe property is associated with events that have made a significant contribution to
the broad patterns of our history; or

1 Criterion BThe property is associated with the lives of persons significant in our past; or

1 Criterion CThe propety 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 individtiattan; or

1 Ciriterion DThe 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 antthe 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. Hiiadsiand 22

structures (dating 19221940) are significant under Criterion C as representative examples-&Ypriel

War Itera rustic design characteristic of NPS buildings built during that era. The project would not affect
contributing structures inite monument.
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The Dipsea Trail'he trail extends from the town of Mill Valley, over Mount Tamalpais, to Stinson Beach,

FYR A4 (GKS O2dz2NAS F2NJ G6KS 5ALBASE wlkOS GKFEG LI aasa
Beach parking lot. It is the oldest crassuntry trail race in theountry. 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 Canyoithe Camin®el 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 oftjadteffiects. 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 Registee Hillwood Camp. This
property is outside the zone vehe visual or auditory impacts are expected and was excluded from the
area of potential effects.

Parking Lot TractJust outside the monument entrance, the Parking Lot Tract was excluded from the
Muir Woods Historic District because it was not a parthefinonument 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 anddexr as part of site
form CAMRNGS68H. 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 restroomddity, 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 Wamat$ Rirectly

across from the Annex Lot. Joe Landgraff originally built the Inn around 1930 as a refreshment shop,
GKAOK KS yIYSR /2FFSS w2SQao LY mdhnpZ /2FFSS wz2S
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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 morant. 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, alongadfibeastern side of Redwood
Creek between the creek and Muir Woods Road. Thact® 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 docatad two new historic sites and one historic isolated find. One
of the newly recorded historic sites, BARN723H, is outside the project aréseeFigures 10 and 11)

The other historic site, GMRN722H (the Annex Lot) is within the project area. SeM@actors suggest
that the site is eligible under Criterion D, because it has yielded, and may be likely to further yield,
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information important to early 20tkcentury public recreation and tourism at Muir Woods. Two other
areas within the direct area of potential effechave 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 (1941824), and the original Camp Kent campgrounds (§8983), 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

UnderAlternative 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. Guresdly, the No Action Alternative would
have no adverse effects.

Impacts of Alternative 2

Construction impacts to cultural resources could result from gredisturbing activities during
trenching, as well as removal of the 40,000 gallon water tankaogphent 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 afew water and wastewater linasould occur throughout the monunm,

AyOf dzZRAY3I 6AGKAY GKS dziAftAde | NBF FR2FOSyd GKS
Area, the entry plaza, the Parking Lot Tract and the Former Nursery site. However, the earth disturbing
activities would be monitored to avoid any imqisto 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 watertagnk & Ay adl ft €t SR dzZLKAff FTNBY (KS

1957, ten years after the end of the period of significance. Removal of thaistaric water tank
would have a beneficial impact on the cultural landscape.

The installation of approximatell3 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 naininsual

intrusion. Therefore, minimal impacts are anticipated from this activity.

Cumulative Impacts
Alternative 2could result in minimal, direct, shortand longterm impacts in some archeologically
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sensitiveareas. However, it is expected that most of these impacts wawubided throughmonitoring,

and compliance withth¢ SONB G NB 2F GKS LyGSNA2NRa {dF yRIFNRA
(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 idwccur in areas already previously disturbed and
would have no adverse impact; removal of the rastoric steewater tankwould have a beneficial

impact; the new chlorinator statiowould 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 wordgdieed and

rehabilitated to match the historimaterialsand appearance of this utility area. Rehabilitation of the
shedwould followthe{ SONB (G NB 2 F { K 8rtHe Jréafriedit & Nifdagric RropdrtigeRI NR
1995). New and rehabilitated manholes would introduce a minimal visual intrusion into the cultural
landscape. When the impacts oftéxnative 2 are combined with the effects of cumulative actions in the
project area, overall minimal short and lotgym direct impacts are expected.

Methodology and Assumptions
Impactson soils are considered in this analysis through four measures: soil removal, soil compaction,

soil erosion, and disturbancelative to the project area. Activities that may result in impacts on soils
include accessing ngmaved surfaces for installation and excavation of soil to install below ground
infrastructure. The development of engineered stormwater management infrastreievould also

affect soils. These impacts were assessed by examining soil information and mapping for the monument.

Affected Environment
The Monumenis located in southern Marin County, west of SaamnErsco Bay, within theorthern

CoastRangeof CaA T2 NY A | Q& 3 S2 Y 2 ylci |anOscadpiNadhdAdpyy@pbiittie Mt K S LIK
Tamalpais and Muir Woodsea 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 northwesiding ranges of

southern Marin run generally parallel to the northwest/southeast trending San Andreas Fault, located in
the Pacific Ocean just e$hore the Marin Headlands (CGS 1991). However, more locally in the Mt.
Tamalpais area, ridges and crestbiradiate 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 processdble 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 (Grayer 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 ServicR{6] 2017). Soils are influenced by several environmental factors
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including climate (precipitation, temperature, available moisture, etc.), mauond microorganisms,
topographic relief, parent rock materidgnd use practices, and time.

Bedrock is overlain with loam to very gravelly loam soils from the Centidimeabe complex (USDA,
NRCS 2016). The CentissiBanabe complex primarily derives from weathered soft sandstone, shale,
and chert. This soil igpically 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 andlarate 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 ithe 19" 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 increasddanmsediment loads
(Stillwater Sciences 2004).

Substantial development for access roads and visitor amenities for Muir Woods began in th838gl
(Auwaerter and Sears 2006). Expanding public use led to further road improvements and other
developmentsduring the first half of the ZDcentury, resulting in continued soil disturbance and
increased erosion within Muir Woods and theject area

More recently, a natural resources assessment completed in 2011 ranked the soil conditions as fair
because onhistoric 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 fencingitsemareas prone to erosion to

protect soil from compaction from pedestrian traffeee Soils Maps in Figures 12 and 13)

Environmental Consequences

Impacts of Alternative 1

Since there would be no construction activities as proposed in Alternatived2r ilternative 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 watand 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 ternStaging and stockpiling of construction equipment and fill mater@lld result
in direct, shortterm, adverse impacts on soi@verall, impacts on soils would be direct, short and fong
term, and adverse from removal, back filling, compaction, and soil structure modification. Direet, long
term, beneficial impacts frorthe alternativeinclude decreased turbidity and sedimentation in Redwood
Creek, and native plant revegetation.
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