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Letter F: San Francisco Bay Regional Water Quality 
Control Board (March 6, 2007)  

Response to Comment F-1 

Please review MR-1. The preferred alternative has been changed to BR4, which 
is the longest possible Bridge Alternative. 

Response to Comment F-2 

Please refer to MR-2, which discusses the bridge design and issues such as 
floodplain connectivity, natural channel function, and channel migration. Note 
that NPS and the County now have chosen to select the longest bridge possible to 
maximize the benefits associated with these factors. 

Response to Comment F-3 

NPS and Marin County agree that the longest bridge provides the most protection 
against the uncertainties in flood elevations related to sea level rise, and this is 
one reason that Marin County has changed its preferred bridge alternative to 
BR4, the longest bridge alternative, as discussed in MR-1 on page 6-3. Since it is 
the longest feasible bridge, given constraints with the Pelican Inn on one end of 
the road and a residential driveway at the other, it will arguably provide the 
highest level of protection for vehicular access, flood reduction, and natural 
channel function no matter what the future scenario is. Please refer to MR-3 for a 
more complete discussion of the effects of sea level rise.  

Response to Comments F-4 and F-5 

The combined benefits of the longest possible bridge, the parking lot rotated 
away from the floodplain, removing the levee, and returning the channel to the 
center of the floodplain are expected to create the optimal conditions for natural 
sediment movement at the site. Some sediment deposition will occur in the 
vicinity of the Pacific Way bridge, with or without the project. However, as with 
sea level rise, the longest possible bridge provides the greatest protection against 
uncertainties and unpredictability in sediment deposition and its potential effects 
on flood elevations in the vicinity of Pacific Way.  

Despite the sediment transport modeling results (Appendix D), we expect that the 
project will result in less overall sediment deposition than under existing 
conditions since the potential obstacles from infrastructure will be as minimal as 
possible. Furthermore, we expect that the new bridge configuration, with the 
larger channel opening, will be more resilient to sediment deposition and will 
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reduce flood hazard risk to existing structures compared with the current bridge 
configuration and sediment regime.  

Project goals include restoring a “self-sustaining ecosystem” that “functions in 
the context of the watershed and other regional boundaries.” The project location 
is in the downstream-most reach of Redwood Creek, which has historically been 
depositional because of decreased channel gradient and tidal effects. The main 
objectives of reducing deposition are (a) to not increase flooding of Pacific Way 
or nearby structures, and (b) to not block or otherwise modify the creek channel 
in a manner that would be detrimental to fish passage or winter rearing habitat.  

The restoration design was developed to decrease local sediment deposition as 
much as is practicable, given site constraints, and to reduce the need for 
mechanical sediment removal (i.e., maintenance dredging). While we cannot 
guarantee that dredging will not be required, the following project elements 
should reduce the likelihood and/or frequency of dredging: 

 relocating the channel to the valley low spot to improve flow concentration 
(i.e., reduce flow bifurcation) and sediment transport capacity, as well as to 
increase floodplain sediment storage potential; 

 grading the relocated channel to have as uniform a slope (and sediment 
transport capacity) as possible, consistent with the valley floor slope, to 
reduce the potential for local sediment deposition around sharp gradient 
breaks; and  

 replacing the existing 25-foot span Pacific Way bridge with a 250-foot-long 
and higher bridge, aligned with flow direction, to reduce the existing 
hydraulic constraint at Pacific Way.  

It should be noted that increased sediment deposition may occur farther 
downstream—for example, where the channel is downsized to increase out-of-
bank flooding (to benefit coho salmon rearing). However, sedimentation at these 
locations is not expected to increase flood hazards or necessitate maintenance 
dredging.  

Response to Comment F-6 

The RWQCB’s comments regarding the environmental detriments of a short 
bridge are noted. As part of the environmental review and public comment 
process for this project, NPS will continue to weigh all appropriate commentary 
regarding alternative components of the project prior to their decision on 
implementation. Also, as noted above, the preferred alternative has been changed 
to BR-4, the longest bridge. See also MR-1. 
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Response to Comment F-7 

The longest possible bridge is, in essence, a causeway that will appear to be 
similar in elevation or slightly higher than the road at either end. The elevation of 
Hwy 1 is 16.5 feet NGVD; the height of the bridge under Alternative BR4 would 
be somewhere between 16.25 and 18 feet (final height would be determined 
during project design). For comparison, the height of the existing bridge is 15.2 
feet NGVD, 1.3 feet lower than the elevation of Hwy 1.  

Marin County will reduce the maximum possible width from 36 feet to 32 feet, 
with the specific width to be determined during the design phase. The 32-foot 
width, as with the prior 36-foot width, is intended as a maximum width for 
purposes of analysis in the EIS/EIR. Marin County does not want to overly 
constrain designers at this stage. The 32-foot bridge width allows for two vehicle 
lanes (each 10 to 11 feet wide), a shoulder on each side of about a foot, and a 6-
foot-wide pedestrian path. It may be possible to reduce the width to less than 32 
feet during design, but this reduction cannot be committed to without designs.  

A separate bridge for pedestrian access was not considered further because it not 
only would be significantly more expensive but also would be likely to have 
additional aesthetics impacts to the natural area.  

Please also refer to MR-1. 

Response to Comment F-8 

Since the longest bridge alternative has been selected as the Preferred Bridge 
Alternative, any potential visual effect of the embankments next to a raised road 
has been minimized. A longer bridge means that there is less length of the road 
that must be raised, and therefore less area will be covered in new embankments 
next to the road.  

We agree that the embankments would have a visual effect, and, extending up to 
10 feet next to the road at the points where the road is highest, they could be 
more obtrusive visually than the natural area that would be next to the longer 
bridge. However, given that the most frequent views of the bridge would be from 
Hwy 1 or from along Pacific Way, the embankments are not as important to the 
visual experience of the bridge as its overall height and width—which are 
anticipated to be the primary factors affecting the view from these vantage 
points. While the comment is noted and appreciated, it does not change the 
overall evaluation of aesthetics impacts presented in the EIS/EIR. 

Response to Comment F-9 

Please refer to MR-2. 
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Response to Comment F-10 

As discussed on pages 3-22 and 3-23 in Section 3.1.2, Water Quality, diurnal 
fluctuations in dissolved oxygen levels could occur during low-flow periods 
under existing conditions. Although these conditions may contribute to 
exceedance of water quality standards, the proposed project is expected to 
improve dissolved oxygen conditions overall compared to existing conditions as 
riparian vegetation matures and reduces the aquatic plant and algal growth that 
contribute to diurnal fluctuations and biological oxygen demand. We 
acknowledge that backwater areas may still have lower dissolved oxygen levels 
than the adjacent main channel. However, these backwater areas are important 
biological features.  

Please refer to Impact WQ-R6, which discusses the impact of increased nutrients, 
lowered DO levels and nuisance plant growth during low-flow periods and 
during various stages of wetland development. This impact discussion applies to 
all aspects of the proposed water features as proposed, including the creek 
channel, backwater channels, and lagoons. While the Draft EIS/EIR adequately 
addressed these effects on water quality, text has been added to the Final EIS/EIR 
to clarify the discussion of Restoration Alternative 2 in Impact WQ-R6. 

Response to Comment F-11 

The proposed project increases the tidal lagoon’s ability to expand by removing 
wetland vegetation along its landward edge. An approximately 100-foot-wide 
band of vegetation would be removed (for a total excavation volume of 80,000 
cubic feet or 3,000 cubic yards). Proposed changes to the tidal lagoon are 
expected to increase the surface area of the lagoon and consequently its total 
volume. However, because of the limited size of the change, we do not expect the 
timing of lagoon opening and closures to be significantly modified by the project, 
as described further below.  

It should be noted that since the Feasibility Analysis was completed in 2004, the 
tidal lagoon and upstream channel has enlarged on its own during large storms, 
most notably the December 31, 2005, event. Therefore, mechanical enlargement 
of the tidal lagoon may not be needed; however, this proposed action is included 
in the EIS/EIR to allow further consideration during the design phase. 

Breaching/Opening Mechanics 

Natural reopening of a closed inlet occurs when the water level on one side of the 
beach barrier exceeds the elevation of the beach crest. This can occur either when 
high runoff fills the lagoon or when high storm surge tides occur. After the 
lagoon fills, the ebbing tide allows discharge from the lagoon by scouring a 
channel at the lowest point on the beach barrier. This breaching mechanism is 
affected by the wave run-up, the storm surge, the antecedent topography of the 
beach barrier, and the storage capacity of the lagoon.  
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Enlarging the tidal lagoon could potentially have the potential to delay lagoon 
opening if (a) the water surface were decreased because of increased storage 
volume (taking longer for the lagoon to fill to a critical elevation), or (b) losses 
from seepage or evaporation were increased. However, based on our evaluation 
of these two conditions (as described below), changes to the timing of lagoon 
opening is not likely. 

We quantified the expected volume change to evaluate its potential to affect the 
timing of lagoon opening. The additional storage volume was estimated as 
approximately 4,000 cubic yards, based on the excavation volume plus expected 
scour (see Figure 6-4 for a schematic showing the lagoon cross-section). 
Assuming a constant base flow of 0.5 cfs (based on typical flows during the 
months of October and November), this additional lagoon volume will fill in less 
than 3 days. During a storm event, the additional lagoon volume would fill much 
faster (e.g., a 10 cfs inflow would fill this additional lagoon volume in 3 hours).  

Seepage losses to the beach are not expected to increase under the proposed 
project because the tidal lagoon configuration along its beachward edge will not 
be modified. Evaporation losses from the lagoon are not expected to significantly 
increase under the proposed project. Total evaporation loss is roughly estimated 
at 0.1–0.3 inch per day (Kohler et al. 1959, as referred to in Dunne and Leopold 
1978); a 0.5-cfs base flow would replenish lagoon water levels by 6 to 12 inches 
daily. 

Closure Mechanics 

The ability of an inlet to remain open is primarily a function of the scouring 
effect of tidal currents and stream flow and the amount of sediment deposited in 
its entrance as a result of wave-induced sand transport. An inlet will close if ebb 
currents in the channel are not sufficiently strong to scour away material 
previously deposited during the flood tide. Closure usually occurs during neap 
tides, when the ebb scour potential along the channel is at a minimum and at 
times of low stream flow and high swell activity.  

Increasing the tidal prism (the total volume of tidal waters exchanged during one 
tide cycle) has the potential to prolong the time the lagoon mouth stays open once 
it has been breached. Because the tidal lagoon size is quite dynamic, changing 
seasonally and annually, the total change in tidal prism attributable to the project 
will vary over time. For discussion purposes, we have estimated that the 
proposed project could increase the tidal prism by 30% in the winter, assuming a 
uniform lagoon cross-section as shown in Figure 1 and a 3-foot maximum tidal 
range (PWA 2004, Figure 1). Analysis of tidal inlets along coastal California 
suggests that a change of this magnitude would not significantly affect the 
existing pattern of seasonal closure (Johnson 1973). Even doubling the size of the 
tidal prism (100% increase) would have little impact on closure frequency (PWA 
1994). In general, we expect the larger tidal prism of the lagoon to maintain a 
slightly larger (deeper) entrance channel during open periods. However, the 
pattern of seasonal closure is expected to persist. 
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Response to Comment F-12 

This response addresses the following four questions. 

1. Is SAM appropriate for this location in the watershed 
that transitions from an alluvial reach to an estuarine 
reach? 

SAM, the USACE’s Stable Channel Analytical Model, can be used to evaluate 
slope-depth-width combinations to understand a channel’s ability to carry its load 
in any region of the watershed; as such, it is appropriate for use in the reach 
under consideration in this project. For Redwood Creek, the SAM analysis was 
one of multiple methods used to help answer the question of whether the creek 
system would be at risk of incising (PWA 2004). Our conclusion that the system 
would tend to be depositional or in equilibrium, rather than erosional, was based 
on multiple lines of evidence:  

 The existing channel is depositional based on the sediment accumulation 
measured over the past several years; this is consistent with its location in the 
lower watershed. 

 The gradient of the new design channel (approximately 0.3%) will be less 
than the valley slope (approximately 0.4%) and the upslope contributing 
reach.  

 The proposed channel gradient correlated with equilibrium gradients of 
similar streams surveyed in Contra Costa County, taking into account 
differences in bed material (PWA 2004). 

The SAM model was then used as an additional line of evidence to verify that the 
design channel was not expected to be erosional. The SAM model was not used 
to determine channel dimensions; rather, preliminary design channel dimensions 
were used as input values in the model. A more complete analytical approach, as 
described under the response to Question 4 below, is recommended to determine 
final channel sizing. 

2. What is the potential effect of using Meyer-Peter and 
Muller, rather than Parker (or other equation)? 

The sediment transport modeling was one of several lines of evidence used to 
assess stream stability, and we therefore looked to see if the most easily 
implemented sediment transport tools were effective before conduct a wider 
search of different models. Our approach (which PWA has used on several other 
studies) was as follows: 
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1. Use Reid and Dunne’s 1996 evaluation of different sediment transport 
equations to select a range of appropriate candidate sediment transport 
equations for the field site. 

2. Test the best candidate equations from Reid and Dunne against observed 
field data (Stillwater Sciences, 2004) until a model was found that fitted the 
data closely (i.e. agreement between predicted and observed sediment loads). 
This test was carried out in order of ease of use (i.e. we tested the most easily 
implemented models first). 

The Reid and Dunne study (1996) reviewed the accuracy of various sediment 
transport equations in real-world applications (i.e. in natural rivers rather than 
flumes) 10. While both the Parker and MPM equations are appropriate for gravel-
bedded streams, the Parker equation initially appeared to be a more accurate 
predictor for small streams based on a limited sample size (only 3). In three case 
studies using the MPM equation, sediment capacity was underestimated by 2 
times or more (>200%), while the three tests of the Parker model were within 
200% of the measured load. These theoretical results from the Reid and Dunne 
study were the basis for referring to the Parker equation in PWA (2004) and the 
DEIR/EIS.  

The MPM equation (rather than the Parker equation) was initially selected for the 
SAM analysis because it was the most applicable equation available in the 
current version of the SAM model (the Parker equation is not available in the 
version of SAM used in this study, although it can be found in other, more 
complex sediment transport packages). The modeling results using MPM were 
compared to measured sediment data for Redwood Creek (Stillwater Sciences, 
2004). The measured value was in close agreement with the predicted values 
from the MPM equation (530 mg/L versus 510 mg/L, PWA, 2004). In sediment 
transport modeling a difference between predicted and observed results of 4% is 
considered exceptionally good; for example, the Reid and Dunne book 
considered any results within 200% of the predicted results to be relatively 
successful. Therefore, based on the close correlation between predicted and 
observed results, we believe that the MPM equation is the best predictor for 
evaluating sediment transport on Redwood Creek. Given the close agreement and 
the ease of application of MPM it was not necessary to explore the use of the 
Parker equation or other equations in more complex sediment transport modeling 
tools. 

3. What was the basis for the recurrence intervals 
selected for different design reaches? 

For the SAM analysis, the 1.5-year storm (as estimated from previous annual 
flood frequency analysis [PWA 1998]) was selected to represent the bank full 
flow event. This selection was based on the accepted practice of using the 1.5-
year storm as an estimate of the bank full (or channel-forming) event (Leopold et 
al. 1964). See the response to Question 4 below for proposed future actions to 

                                                      
10 For Redwood Creek, there are only five equations that have been tested for similar small gravel-bedded channels: Diplas, 
Einstein/bedload, Meyer-Peter/Muller, Parker and Schoklitsch/1943 (Reid and Dunne, 1996, Table 9). 
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refine the quantification of the bank full (or channel-forming) event to be used in 
channel sizing.  

4. What is the basis for design channel dimensions? 

The preliminary design dimensions of the low flow channel were selected to 
allow hydraulic modeling of the preferred alternative. The channel dimensions 
are first based on existing channel dimensions of Redwood Creek approximately 
0.5 to 1 mile upstream at the Banducci site. During the detailed design phase, the 
following additional analysis will be performed to refine channel dimensions. 

 Historic flow data will be analyzed to better quantify the frequency of 
smaller high flow events (e.g. the 1- and 1.5-year events). The Redwood 
Creek Feasibility Report (PWA 1998) included a flood-frequency analysis 
for the 2- to 100-year events, and the Big Lagoon Feasibility Report 
Addendum (PWA 2004) includes analysis of 1999 to 2003 high flow data. 
During the detailed design, the analysis of high flow data would be expanded 
to include all data available at that time. 

 The bank full flow will be selected for different channel reaches. In the 
upstream portion of the project site (e.g., upstream of Pacific Way), the 1.5- 
to 2-year event likely will be used for channel sizing. Downstream of Pacific 
Way, a smaller flow will be selected to increase the frequency of out-of-bank 
flows to maximize ecosystem restoration. Selection of appropriate design 
flows will be based in part on further identification and analysis of stable 
reference reaches within the watershed. 

 A suitable range for channel equilibrium slope will be determined using a 
variety of empirical and analytical methods. The channel planform (i.e., 
sinuosity) can be modulated, as practical, to achieve a channel gradient that 
is considered stable. However, the channel gradient also will be dictated by 
the existing constraints to channel location (e.g., property lines, Pacific Way, 
etc.)  

 Upon final selection of the channel location and gradient, low flow 
dimensions will be refined. This refinement may include varying channel 
dimensions at outside meander bends, etc. Selection of low flow channel 
dimensions will be based on local hydraulic geometry relationships, 
measurements of reference reaches, and hydraulic analysis. There are no 
apparent constraints on channel depth or top width; the height of the low 
flow berms can be adjusted as needed to achieve the desired channel depth 
while maintaining a uniform channel gradient.  

5. Is the thalweg elevation (the channel low point) lowered 
because it will be in a lower elevation in the valley or 
because the channel is being deepened? 

Figure 4.3.1-1 shows that channel for the preferred alternative will be excavated 
with a relatively uniform gradient from the upstream to downstream project 
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boundary. As shown in Figure 4.3.1-1, the proposed thalweg may be up to 4 feet 
below the existing thalweg in some locations where the channel has aggraded as 
a result of high sediment deposition. Therefore, the new channel will deeper than 
the aggraded reaches of the existing channel.Overall, the proposed channel will 
have approximately the same gradient as the existing channel between the project 
limits.  

Response to Comment F-13 

The latest IPCC (2007) predictions for future global sea-level rise over the next 
50 years are lower than those estimated in IPCC (2001); therefore, the analysis in 
the Draft EIS/EIR is conservative, and no additional mitigation measures are 
necessary. Please also refer to MR-3, which provides a complete discussion of 
sea level rise and the newer revised estimates, including the implications of sea 
level rise over a 100-year time frame and longer.  

Response to Comment F-14 

Comment noted. The Big Lagoon project is not incompatible with potential 
placement of a water storage tank. Placement of fill at the old reservoir pit does 
not preclude the possibility of placing a new water storage tank there for the 
MBCSD. NPS recognizes the importance to MBCSD of obtaining a new water 
storage tank so that impacts to federally listed salmonids can be avoided or 
reduced during periods of low flows in the creek. With a larger water tank, 
MBCSD would not have to pump as much water during the low-flow periods, 
and creek flows during critical periods can be better maintained. NPS is willing 
to work with MBCSD to site a new storage tank in the fill placement area or 
other possible areas on NPS lands in order to protect the habitat for salmonids. 
There are many ways a tank and fill could be configured for good placement at 
the unused reservoir. There are no additional impacts associated with use of the 
unused reservoir for soil disposal that were not disclosed in the Draft EIS/EIR, 
and no additional mitigation is necessary. 

Response to Comment F-15 

It is the full intent of NPS and Marin County to allow natural channel processes 
to occur and not to conduct routine maintenance related to deposited sediment or 
channel form. It is unlikely that maintenance actions related to channel form 
would be conducted downstream of Pacific Way, except to further restoration 
goals, because the channel will have broad latitude for natural reconfiguration in 
that area.  

That said, the proposed restoration actions do not fundamentally alter the range 
of flooding conditions that could occur during large storm events or other 
aberrant catastrophes. If conditions resulting from a large event, series of large 
events, or catastrophic event clearly threaten structures or health and safety—and 
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maintenance actions would be likely to provide relief—maintenance actions 
would likely be taken as necessary to protect safety while also considering and 
minimizing the ecological impacts of such actions. Any such actions would be 
subject to regulatory review and permitting, and any necessary maintenance will 
comply with all relevant regulations. Neither NPS nor the County seeks explicit 
regulatory authority for maintenance actions as part of this project. 

Response to Comment F-16 

It is preferable for the County to construct the bridge concurrently with the rest of 
the project and in advance of downstream actions, if possible. However, since it 
may be possible that funding for the bridge will lag behind available funding for 
other actions, the EIS/EIR was written to allow for construction of the bridge 
following the implementation of actions downstream of the bridge. It is 
anticipated that if the bridge is built after the downstream actions, it would be 
constructed at the end of the 2- or 3-year construction period, and not 
substantially later than other actions. If the bridge is built after the downstream 
actions are implemented, a temporary channel would be constructed from the 
existing Pacific Way bridge to the new channel. The channel upstream of Pacific 
Way would not be relocated until the new bridge was constructed. A temporary 
channel would be designed to provide sufficient flow conveyance capacity 
between the existing (upstream) channel and the realigned (downstream) channel 
and allow channel function that is at least commensurate with existing 
conditions. As such, it would not exhibit characteristics that are fundamentally 
different from those associated with the project at large. Other potential impacts 
have been disclosed in the Draft EIS/EIR and are identical to those associated 
with all the realigned channels. They include: 

 short-term increases in turbidity, nutrients, and temperature in the creek 
following construction, which would be mitigated through Mitigation 
Measures WQ-MM-3 (Turbidity Monitoring and Response Plan), WQ-MM-
4 (Water Quality Monitoring and Response Plan), and FISH-MM-1 (Riparian 
Shade Mitigation and Monitoring);  

 generation of construction-related pollutant emissions, which would be 
mitigated by Mitigation Measures AIR-MM-1 (implementation of 
BAAQMD Dust Control Measures) and AIR-MM-2 (Measures to Reduce 
NOX Emissions from Diesel-Powered Equipment);  

 temporary disturbance to vegetation communities, which would be 
minimized to the greatest extent practicable;  

 temporary disturbance to common species of wildlife; 

 minor short-term adverse effects to juvenile salmonid rearing habitat; 

 potential for disturbance of previously unidentified cultural resources, which 
would be addressed by Mitigation Measure CR-MM-1 (Contingency 
Measures for Such Discovery); 
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 reductions in recreational opportunities and aesthetics during construction 
and site establishment; 

 minor effects to visitor safety, which would be addressed by Mitigation 
Measures REC-MM-1 (Construction Exclusion Areas) and REC-MM-2 
(Horse and Equestrian Safety Measures); 

 traffic effects of construction, which would be minimized through 
implementation of Mitigation Measure TC-MM-1 (Construction Traffic 
Management Plan); 

 energy use and use of nonrenewable resources for construction; and 

 construction noise, which would be minimized through Mitigation Measures 
NZ-MM-1 (Noise-Reducing Construction Practices), NZ-MM-2 (Noise 
Control Plan), and NZ-MM-3 (Public Information Measures). 

Response to Comment F-17 

Construction and post-construction BMPs, including winterization measures, will 
be implemented to protect water quality, as will be outlined in a SWPPP. 
However, some pulse of sediment following construction is likely to be 
unavoidable as the restored site establishes, particularly sediment originating 
from within the newly established creek channels themselves.  

Response to Comment F-18 

Comment noted. Active revegetation is a part of the proposed project. NPS will 
develop a detailed revegetation strategy as part of the preparation of project 
designs. The revegetation strategy will identify the target species composition for 
the site’s microhabitats and methods for achieving the target composition through 
a combination of planting nursery stock, removing nonnative vegetation, and 
relying on natural recruitment where it is likely to be fast enough to make 
outplanting unnecessary. In some cases, native vegetation, such as rushes, that is 
excavated may be suitable for replacement on the finish grade. Specific needs, 
such as rapid establishment of shade over the new channel, will be factored into 
the revegetation strategy. NPS works with the Golden Gate National Parks 
Conservancy to operate the Redwood Creek Native Plant Nursery, located near 
Muir Woods National Monument, which will be engaged in onsite revegetation 
in this project. NPS will work with volunteers to collect propagules from the 
local watershed, grow nursery stock, and plant nursery stock on site. 

Response to Comment F-19 

Comment noted. Tree removal for project implementation will be minimized to 
the greatest extent practicable. 
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Response to Comment F-20 

As discussed in the response to Comment J-1, the County is not currently 
providing bus service to Muir Beach; the Stage Coach service that formerly 
accessed Muir Beach via Shoreline Highway has been rerouted because of low 
ridership, and there is no immediate plan to return bus service to the beach. At 
the same time, EIS/EIR analysis has shown that reduced parking without transit 
service would result in unacceptable impacts to local traffic circulation. At the 
present time, sacrificing parking space to provide access for bus service that is 
not assured would create substantial detriments without providing a meaningful 
benefit. Nonetheless, as identified previously, NPS is committed to continued 
coordination with County transit providers to improve transit access to Muir 
Beach. If bus service to the Muir Beach area is reinstated in the future with a 
drop-off at the beach, it would be possible accommodate bus access to the beach 
with minimal modifications to facilities installed under the proposed action. 

Response to Comment F-21 

Additional actions to reduce sediment inputs to the system are needed in this 
watershed, but these actions are not a part of this project. Land managers for the 
publicly owned watershed lands—NPS, State Parks, Marin County, and the 
MMWD—have developed a greater awareness of sediment delivery from roads, 
road-runoff, trails, undersized culverts, former land modifications for agriculture, 
and numerous other land uses. Each agency has conducted one or more actions in 
recent years that will reduce sediment inputs. For instance, in 2007, the Marin 
Municipal Water District completed road-related erosion control measures at 14 
sites in the upper Redwood Creek Watershed, including Old Railroad Grade and 
Gravity Car Road, to prevent an estimated 5,100 cubic yards of sediment from 
entering Redwood Creek. MMWD has previously recontoured trails and stream 
crossings in the upper watershed to reduce erosion. NPS’s expansion of the 
active floodplain at the Banducci Site in 2003 2007 (Lower Redwood Creek 
Floodplain and Salmonid Habitat Restoration at the Banducci Site) adds areas for 
natural sediment deposition. In 2003, NPS also recontoured an old road and 
blown out culvert at a stream crossing on a steep hillside behind Muir Woods 
National Monument to prevent slope failure and the delivery of an estimated 900 
cubic yards of sediment that could have reached the creek. Marin County has 
installed fences along roadside parking areas near Muir Woods to reduce 
sedimentation to the creek from those areas. State Parks has replaced undersized 
culverts, and trail recontouring proposed at Dias Ridge will reduce sediment 
runoff (see also the list of cumulative actions presented in the Draft EIS/EIR). 
Additional proposed actions would be expected in the future as part of a 
comprehensive watershed management plan, but they should not be considered 
part of the specific project under review in this EIS/EIR. 
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Letter G: California State Clearinghouse and 
Planning Unit (February 6, 2007) 

Response to Comment G-1 

Comment noted. Note that consistent with NPS NEPA requirements, the 
comment period was extended through March 6, 2007. 
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Letter H: Marin Municipal Water District  
(December 29, 2006) 

Response to Comment H-1 

Comment noted. Thank you for taking the time to review the project and 
participate in the environmental review process. 
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Letter I: Environmental Action Committee of West 
Marin (March 6, 2007) 

Response to Comment I-1 

Please refer to MR-1, which includes updated assumptions regarding bridge 
lengths and widths, and rationale behind selection of the preferred bridge 
alternative. Also note that the preferred alternative has been changed from BR3 
to BR4. 

Response to Comment I-2 

Although none of the recent IPCC studies estimates a sea level rise of up to 1 
meter over 50 years (or even 100 years), MR-3 discusses the potential effects of 
more extreme sea level rise. The worst case scenarios for IPCC (2001) and IPCC 
(2007), respectively, are 0.40 meter and 0.28 meter over 50 years, and 0.88 meter 
and 0.59 meter over 100 years.  

Cayan et al. (2006) from the California Climate Change Center also predicted 
global sea level rise over the next 50 and 100 years using IPCC emission 
scenarios B1, A2, and A1f1. This study included sea level rise attributable to 
melting ice sheets and glaciers, which was not quantified in the IPCC studies but 
was considered too indeterminate. Cayan et al. (2006) predicted that sea level rise 
could range from 0.1 meter to 0.9 meter per 100 years (or from 0.2 meter to 0.9 
meter for the worst case scenario, A1f1). Therefore, the high end of the estimated 
range for the worst case emission scenario is close to 1 meter over 100 years. 
Given the amount of uncertainty and wide error band in predicting future sea 
level rise, we chose to use IPCC (2007), the most widely accepted publication on 
sea level rise, for this study. 

Additional modeling with a tidal increase of 6.5 feet (from 3 to 9.5 feet NGVD), 
as a proxy for sea level rise, was performed. (See the discussion in MR-3 about 
flood elevations under projected sea level rise.)  The conclusions of this analysis 
indicate that water levels upstream of the footbridge would be increased by less 
than 1 foot and that water level increases do not extend up to Pacific Way. Also 
note that for the scenario that was modeled, flood levels under the proposed 
project are predicted to be 1 to 2 feet lower than existing conditions. Please refer 
to MR-3 for a more complete discussion of the effects of sea level rise. 

Response to Comment I-3 

Please see Response to Comment I-1. 
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Letter J: Greater Muir Beach Neighbors  
(February 15, 2007) 

Response to Comment J-1 

As discussed in the responses to Comments C-6 and F-20, public transit 
improvements are outside the scope of the proposed action. However, NPS is 
committed to continued coordination with County transit providers, through other 
planning processes. If bus or shuttle service is routed to Muir Beach in the future, 
the design of the new bridge and parking lot would be adequate to support bus or 
shuttle vehicles; only minor modifications to the new facilities would be needed 
to accommodate a bus or shuttle stop at the parking area. 

Also note that planning is based on current conditions; while there are no plans to 
shrink the parking lot over time, nothing in the EIS/EIR precludes NPS from 
reducing the size of the parking lot in the future if conditions change. NPS and 
the County acknowledge that while a smaller lot could be a component of a 
successful public transportation program, the impacts of creating a smaller lot at 
the outset without public transportation in place would be adverse.  

NPS and the County appreciate the input and note the Greater Muir Beach 
Neighbors’ preference for shuttle stops at both the beach and Highway 1, a 
shuttle that is similar in size to that of the Marin Stagecoach, and the comments 
about frequency of shuttle service and public outreach regarding public 
transportation. 

Response to Comment J-2 

Public Access Alternative B4, the rotated lot, has been selected as the preferred 
alternative in the Final EIS/EIR. The turn-off from Pacific Way to the parking lot 
is as close to the Pacific Way bridge as is practical without requiring a second 
access road. Alternative B4 has been selected as the preferred alternative because 
of its superior benefits for hydraulic and sediment transport functions and traffic 
flow benefits provided by stacking room within the lot for backed up traffic. 

Noise impacts on residents resulting from use of the parking lot are discussed in 
Impact NZ-P3 of the Final EIS/EIR. Local residents currently experience vehicle 
noise from visitor use of the parking area. Because the same number of parking 
spaces would be provided as exist today and the number of visitors to the site is 
not anticipated to change relative to today, noise impacts would not increase as a 
result of the proposed project. 

As discussed in Impact AES-P2 of the Final EIS/EIR, Public Access Alternative 
B4 would result in improved views for residents and visitors because the rotated 
parking lot would allow a contiguous landscape to develop, one that is 
unobstructed by a protruding parking lot. A vegetated buffer between Pacific 
Way and the parking lot would screen the parking lot from residents on Pacific 
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Way, and planting bays maintained within the lot would improve the aesthetic 
value of the site. 

Response to Comment J-3 

Neither Marin County nor NPS has the personnel to commit traffic control 
officers for routine patrol on peak-use days but will continue to seek and 
implement new ways to improve traffic conditions, such as through the use of the 
Intelligent Transportation System, by which vehicles would be notified by 
roadside electronic signs that the parking lot is full. Several project actions are 
likely to improve traffic flow on peak-use days, including the fact that the 
existing bridge will allow two-way traffic, thereby eliminating a bottleneck; the 
parking lot would be designed to improve traffic flow; and the preferred parking 
lot alternative, B4, will have stacking space for back-up traffic, thereby relieving 
congestion on Pacific Way. On peak-use days, traffic is sometimes slowed by 
pedestrians in the road; the new trail would help reduce those effects. 

Response to Comment J-4 

Please note that the project’s parking lot is in conceptual design stage, as was 
used for analysis in the EIS/EIR. As the parking lot design process continues, 
NPS will consider providing parking spaces outside the gates, as requested in this 
comment. 

Response to Comment J-5 

The referenced portions of Pacific Way are not considered by Marin County to 
be part of this project. The County will look at ponding or drainage issues on the 
road during bridge design and after construction. This area will be evaluated as 
part of the visitor parking lot design as well. Hydraulic models can be used to 
identify whether the berms will be needed to protect the road; it is unlikely they 
will be needed in the future, and their removal could help drainage of the road. 
The berms will be evaluated as part of the parking lot design, and any actions 
related to parking design that can improve drainage of the road will be 
conducted. Work on Pacific Way would be the responsibility of the County and 
is outside the scope of the proposed project. 

Response to Comment J-6 

Comment noted. Construction of a tram is outside the scope of this project. 
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Letter K: Greater Muir Beach Neighbors  
(March 2, 2007) 

Response to Comment K-1 

NPS and the County agree with the commenter about the desirability of public 
transit access to the beach, but, as discussed in the response to Comment C-4, 
public transit is outside the scope of this project. Comments on the need for 
additional transit service should be directed to County transit providers for 
separate attention.  

NPS and the County will continue to coordinate efforts to improve transit access 
to key park destinations and with transit providers to improve transit options and 
ensure that NPS facilities support appropriate transit access. The parking 
facilities that would be built under the proposed action may require only minor 
modification to accommodate bus or shuttle service to Muir Beach if or when 
such service becomes available.  

Response to Comment K-2 

The proposed parking lot is considered the minimum size lot to avoid causing 
traffic and parking impacts. As analyzed in the Draft EIS/EIR, without a public 
transportation system, a smaller lot would increase traffic problems. If public 
transit conditions change, it is possible that the footprint of the parking lot could 
be reduced. Parking lot reduction is not proposed as a part of the Big Lagoon 
project, but the project does not preclude such future changes. 

Response to Comment K-3  

Please note that the project’s parking lot is in conceptual design stage, as was 
used for analysis in the EIS/EIR. As the parking lot design process continues, 
NPS will consider providing parking spaces outside the gates, as requested in this 
comment. 

Response to Comment K-4 

NPS and the County appreciate the input regarding roadway design; it is our 
intent to design all new facilities in keeping with the present environment and the 
historical, rustic nature of the site. 

Regarding concerns related to the size of the bridge and pedestrian lanes, please 
refer to MR-1; the maximum width of the bridge has been reduced from 36 to 32 
feet, including the pedestrian walkway. The reduced width of 32 feet is still 
considered a maximum width, and further reductions in width may be possible 
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during the design phase of the project. Regarding flooding of Pacific Way, the 
preferred bridge alternative would greatly reduce the frequency of such flooding. 

Regarding comments on the size and location of the bus stop and the nature and 
frequency of bus service, public transportation amenities are not part of, but also 
are not precluded by, this restoration project.  

Response to Comment K-5 

Please see the responses to Comments K-1 through K-4 above. NPS thanks you 
for your concern and for participating in the public review process. Your 
comments will be considered as this project moves through the approval process 
and design stages. 
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Letter L: San Francisco Zen Center  
(March 5, 2007) 

Response to Comment L-1 

NPS looks forward to coordinating with SFZC on all technical or logistical issues 
relevant to restoring the Green Gulch tributary in conjunction with restoring 
Redwood Creek at Big Lagoon. 

Response to Comment L-2  

The horse paddock area is a wetland under the jurisdiction of USACE. NPS and 
Marin County are working to obtain a permit from USACE for all project 
actions, and we are designing actions to minimize the area of fill in the 
jurisdictional wetlands. If the total area of fill in wetlands increases compared to 
the existing condition, it is possible that USACE would require NPS to create 
new wetlands elsewhere as mitigation. NPS does not plan to add to the total area 
of fill in jurisdictional wetlands by placing fill in the horse paddock area. 
However, please note that groundwater elevations are predicted to lower 
somewhat across the whole site as a result of project actions, a phenomenon that 
likely would benefit the equestrian use of the site. It is possible the paddocks 
might be somewhat drier, although they would still be a component of an active 
floodplain.  

NPS is willing to discuss with San Francisco Zen Center and Ocean Riders the 
planting of native willows on its land at the new boundary of Field 7.  

NPS plans to reposition the horse shelter and fencing when they are dismantled 
in the project area and will coordinate with the San Francisco Zen Center and 
Ocean Riders as necessary to ensure a mutually acceptable solution.  

Response to Comment L-3 

It is possible that this comment is referring to the Marin County ordinance 
requiring proposed developments to have a 100-foot setback from streams. If so, 
the proposed new location of the main creek channel is more than 100 feet from 
the pony paddock at the intersection of Hwy 1 and Pacific Way and is thus in 
compliance with the County’s ordinance. 

However, there may be numerous other laws or ordinances that could affect the 
potential development of the corner lot because of the inherent characteristics of 
the property. For instance, the corner lot is a wetland under the jurisdiction of 
USACE and within a 100-year floodplain, and other local zoning ordinances 
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could apply to that location. None of these concerns is under the jurisdiction of 
the NPS. No project actions are proposed for this corner lot. 

Response to Comment L-4  

NPS will work with a licensed landscape architect to design and construct the 
new parking lot. The conceptual designs used for environmental review in the 
Draft EIS/EIR included vegetated swales throughout the parking lot that would 
be planted with native species. The vegetated swales will contribute to a more 
visually pleasing parking lot and also serve the purpose of capturing runoff 
containing pollutants from vehicles. 

Response to Comment L-5 

Comment noted. The removal of nonnative species (page 4-112) at the project 
area will be an integral component of project actions. NPS appreciates San 
Francisco Zen Center’s support and cooperation in removing and managing these 
species so as to allow the natural integrity of native plant compositions to re-
emerge in the project area.  

Response to Comment L-6 

NPS will work with the Green Gulch Farm to create signage appropriate for the 
area, as well as gates or fencing that would discourage visitors using the 
emergency access road from wandering into private property. Since the 
emergency access road and trail are already exist as public paths to the beach, 
however, there may not be a noticeable change in visitor use.The possibility of 
connecting Middle Green Gulch Trail to the route to the beach is plausible and 
may be considered in discussions with Green Gulch. A possible trail connection 
from Middle Green Gulch Trail to the route to the beach is currently outside of 
the project boundaries for this project. 

Also note that NPS intends to create a cohesive signage/interpretation plan that 
provides pertinent information that does not alter the rural, semi-wild character of 
the area. This approach follows NPS policy 9.3.1.1 that signs  

will be held to the minimum number, size and wording required to serve their 
intended functions and to minimally intrude upon the natural and historic 
settings. They will be placed where they do not interfere with park visitors' 
enjoyment and appreciation of park resources. 

The signage plan will be developed during the design phase of the project 
following the completion of the EIS/EIR.  
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Response to Comment L-7 

As discussed above in the response to Comment L-6, NPS will develop a 
cohesive signage plan for the site during the design phase of the project. At this 
point, definite sign locations have not been selected, and NPS is flexible on the 
location of signs to be established at the site. Sign locations shown on drawings 
at the intersection with the Coastal Trail are suggested placements, but not 
definite. 
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