
              
 

AGENDA ITEM SUMMARY 
 

 
AGENDA ITEM NO. 2A 

AGENCY:  City Council &       
Planning Commission 

MEETING DATE: March 23, 2017 

DEPARTMENT: CDD 

PRESENTED BY: M Jones  

TITLE: 
CONDUCT JOINT CITY COUNCIL & PLANNING COMMISSION WORK SESSION REGARDING 
POSSIBLE FUTURE DAYLIGHTING OF CREEKS ON MILL SITE 

ISSUE: 
Creek daylighting has been a goal of the Mill Site reuse planning process since its inception. 
Community members continue to express interest in and support for creek daylighting. The subject 
of creek daylighting has been raised at two recent City Council workshops on related topics (Mill Site 
remediation and Mill Site reuse). At the Mill Site reuse workshop, City Council identified creek 
daylighting as a topic worthy of its own workshop. Moving forward, it is important for the Council to 
decide whether or not it wants to accommodate the possibility of future creek daylighting in the reuse 
plans for the Mill Site property. 

Creek daylighting has been used in a wide variety of locations throughout California and the nation. 
Creek daylighting on the Mill Site has the potential to: enhance aesthetics, provide community 
amenities, assist with economic development of the Mill Site, re-create historic riparian creeks and 
wetlands, and possibly create a tidal estuary. Creek daylighting on the Mill Site would be costly, at 
an estimated $5,000 to $17,000 per linear foot, depending on which daylighting scenario is pursued. 
Long term operations and maintenance costs will also need to be carefully considered. Finally, the 
regulatory approval process for this project is daunting: a number of approvals and permits will be 
required from an array of federal and State agencies with sometimes conflicting mandates.   

RECOMMENDED ACTION: 
Receive Report, Receive Community Input, and Provide Direction Regarding Possible Future 
Daylighting of Creeks on the Mill Site. 
ALTERNATIVE ACTION(S): 
None 
ANALYSIS: 
The Past: Studies and Site Conditions 
Creek daylighting has been a goal of the Mill Site reuse planning process since its inception. Two 
engineering studies have been undertaken to explore this issue in greater depth, namely the Stetson 
Study and the Arcadis Mill Pond Complex study. The concept of creek daylighting was also 
incorporated into the draft Specific Plan.  These early efforts are briefly summarized below.   

Stetson Study. The City funded the Stetson Engineer’s “Technical Study for the Mill Pond 
Improvement Project” (aka the Stetson Study) in 2006 (see Attachment 1).  The Stetson Study 
identified and explored six potential mill pond and creek daylighting scenarios. The Stetson Study 
looked at the following reconfiguration options: 

1. Retain existing Mill Pond, construct new spill way and add a 50 foot wetland buffer around 
the pond on the east and southern extent of the pond (Alternative 1a & b) 
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2. Fill in the western lobe of Pond 8; establish a new spill way in the eastern lobe that would 
outflow into a new wetland in the lowland area (Alternative 2a).  

3. Fill in the western lobe of Pond 8, establish a new spill way in the eastern lobe that would 
outflow into a new wetland in the lowland area, and establish a day lighted creek from the 
Maple Creek wetland to the Mill Pond (Alternative 2b). 

4. Fill in the western lobe of Pond 8, establish a new spill way in the eastern lobe that would 
outflow into a new wetland estuary, remove the beach berm, and establish a day lighted creek 
from the Maple Creek wetland to the Mill Pond (Alternative 2c) 

5. Fill in Pond 8, establish a new stormwater pond at the Maple Creek riparian area, construct 
pipeline for Alder drainage along highway 1 to the Maple Creek stormwater pond, establish 
a day lighted creek from the Maple Creek wetland to an estuary created through the removal 
of the beach berm (Alternative 3a) 

6. Fill in Pond 8, culvert stormwater flows to Pond 5, daylight a creek from Pond 5 to a new 
wetland in the lowland area that is created through the retention of the beach berm 
(Alternative 3b) 

 
The Stetson Study did not include a preferred or recommended alternative. The report developed 
useful information and some interesting scenarios which have not been further analyzed in this 
report, as this report is focused primarily on creek daylighting rather than Mill Pond alternatives.  
 
Arcadis Study. Arcadis completed the Mill Pond Complex Plan in 2010. This report explored a 
Maple Creek daylighting strategy that includes elimination of the Mill Pond and limited daylighting of 
the culvert from Ponds 1 through 4 at the western terminus of the culvert.  The conceptual project 
also included: 1) the development of floodplain depression in the lowland area which would be 
periodically flooded during high stormwater flows; 2) two ponding areas in the lowland area to 
achieve water quality objectives.  

Draft Specific Plan. The daylighting of Maple Creek was included in the Draft Specific Plan in both 
the Land Use Plan and in the policy section of Chapter 4. The Maple Creek drainage is illustrated as 
“open space” in the Land Use Plan (see Figure 1). 

 

Figure 1: Mill Site Land Use Plan Illustrating Maple Creek Corridor 
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The draft Specific Plan also includes the following policies regarding creek daylighting.  

Policy MSOS-15. Mill Pond Complex Amenities.  The Mill Pond Complex, upon completion, shall include: 

 A multi-use trail alignment that connects to the north and south components of the Fort Bragg Coastal Trail.  The 
trail shall include a spur that provides beach access at Fort Bragg Landing.   

 Drainage features that safely convey surface runoff from the Plan Area and the Alder and Maple Creek watersheds.  
 Re-establishment and restoration of the historic creek from the Maple Street Riparian Area to Fort Bragg Landing.  

 
Historical Context. The historical context of this area (i.e., how it was configured in the past) is 
instructive in helping to understand what restoration means.  Figure 2 below illustrates some historic 
images of the Mill Site that illustrate the lowland area as uplands even before the establishment of 
the Mill Pond.  The figure to the right illustrates the historic creeks in this area and the tree cover 
prior to development (the existing wetlands are also shown in light blue, although they are more 
recent, man-made features).  A wetland is illustrated in the lowland area with green shading.  Again 
this image also illustrates a lowland area that was likely dominated by the creek bed and a freshwater 
wetland.  It does not appear that an estuary was ever located in this area.  

 

Figure 2: Historic and Current Images of Area 
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Potential Project Benefits, Opportunities & Goals 
Creek daylighting has been used in a wide variety of locations throughout California and the nation. 
The project has the potential to provide the following benefits and achieve the following general 
goals.   

1. Enhance aesthetics.   The project could provide an amenity that is beautiful and 
functional and contributes to the experience of a restored natural environment.  
 

2. Provide community amenities. The project could include enhanced recreation, bike 
trails and walking paths adjacent to the day-lighted creek and educational opportunities 
for adults and children.  Daylighted Maple and/or Alder creeks could provide excellent 
recreational and educational opportunities to residents and visitors alike. The Coastal trail 
could be extended along the daylighted creek both down to the ocean and back to 
Highway 1. The project could also be used to education youth, children and older people 
about the importance of streams and to provide ecological experiences.  The City’s other 
creeks (in Otis Johnson Park) could also be used for these purposes.  
 

3. Achieve water quality objectives. The daylighted creeks would need to improve water 
quality to achieve the water quality improvements currently provided by the Mill Pond.   
  

4. Achieve economic development benefits.  The daylighted creeks may increase 
property values once the Mill Site is rezoned. Additionally, over the long term, as the Mill 
Site develops, new businesses may locate near the daylighted creeks and benefit from 
the attractive natural environment. 
 

5. Re-create historic riparian creeks, wetlands, and possibly create a tidal estuary. 
The creek daylighting project offers the opportunity to recreate historic creeks with native 
riparian vegetation and habitat benefits.  Further if the beach berm is removed and 
significant soil is removed, a small tidal estuary or an extension of the bay1 could be 
created. 
 

6. Mitigation for wetland impacts.  The project would need to provide sufficient wetland 
mitigation in kind and type to address regulatory mitigation requirements for project 
impacts to existing wetlands (Pond 8, Maple Creek Wetlands, Lowland Wetlands).  
 

7. Minimize future maintenance requirements & cost. The City has limited resources and 
can expend limited funds on the maintenance and repair of any features which are 
installed. Thus, project design must carefully consider maintenance and repair costs.  

 
 
Exploration of Daylighting Options 
There are multiple ways to undertake a daylighting project which may include some or all of the 
culverted drainages on the Mill Site.  A few alternatives are described in detail below.  Daniel Adams, 
a Landscape Architecture student, prepared fully rendered schematics (plan view and aerial views) 
of each project for his senior thesis.  These renderings are presented in Attachment 2.  

                                                
1 Given the magnitude of wave action at the Fort Bragg Landing in the winter months, a tidal estuary would probably 
become an extension of the bay given the topography of the site.  It is unclear if a tidal estuary existed at this location in 
the past, please see Attachment X. 
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Option A: Daylight the Maple Creek drainage from the Maple Creek wetland to the Mill Pond.   

 

Option B: Daylight Maple Creek drainage all the way to the ocean through the beach berm.   
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Option C: Daylight Maple Creek and Alder Creek drainage to the ocean.   

 

Option D: Daylight the Alder Street drainage to the ocean.  
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Option E: Daylight Maple Creek and Alder Creek drainage to an estuary.  This alternative 
may require removal or armoring of the Mill Pond (if it remains), as it may not be stable with 
tidal influences.  

 

 

Option F: Daylight Alder Street drainage between Alder Street and the Mill Pond 
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Physical Conditions & Site Constraints 
To better understand the feasibility of the various options it is important to understand site constraints 
and existing physical conditions.  

Site Features 
Figure 1: Creek Daylighting Features (below) labels the primary features of the creek daylighting 
area of the Mill Site.  Key features include: 
• Mill Pond (aka Pond 8) an 8-acre pond that is largely filled with sediment and provides a relatively 

shallow wetland.  This pond captures a majority of stormwater from the Mill Site and a significant 
volume of stormwater from other locations in the City.  

• Maple Creek riparian area, an approximately 0.5-acre riparian basin that fills rapidly in major 
storm events and provides for slower discharge of stormwater through a culverted drainage to 
the Mill Pond.  

• Pond 5, an approximately 0.4-acre pond fed entirely by surface and ground water flows of 
stormwater.  

• Lowland area, which includes 14 “Coastal Act” wetlands which total approximately 2.2-acres. 
The lowland area is located at between 20 to 32 feet of elevation above sea level.  

• The beach berm, which includes an unimproved roadway at an elevation of about 21 feet.  The 
ocean side of the beach berm is fortified with large blocks of concrete riprap.  

• The spillway and crib wall of the Mill Pond were reinforced by GP in 2010 in a temporary action 
authorized by an emergency permit.  The spillway can accommodate stormwater flows of more 
than 450 cubic feet per second.  

• The Maple Creek drainage is currently comprised of one 30” culvert which extends from the 
Maple Creek riparian area to the southeast corner of the Mill Pond. 

• The Alder Creek drainage is currently composed of one 36” culvert which discharges into the 
northeast corner of the Mill Pond.  

  
Figure 3: Mill Site Features 
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Hydrology & Stormwater Flows 
The waters from the Alder Creek and Maple Creek drainages currently flow into the Mill Pond, where 
they amount to about 55 percent of the water flows in the Mill Pond.  The City’s Drainage Basin C 
(124 acres) and Drainage Basin D (103 acres) currently provide the baseline flows of Alder and 
Maple creeks that flow into the Mill Pond throughout the year and contribute the majority of 
stormwater during storm events.  These Drainage Basins are largely developed with impervious 
surfaces (building, streets, sidewalks, etc.) and contribute high peak flows during storm events. 
About 45 percent of the Mill Pond waters are from surface flows from the Mill Site, which also includes 
considerable impervious surfaces. These conditions result in significant peak flows of  approximately 
450 cubic feet per second in a 100-year storm.  It should be noted that, with climate change, 100-
year storms appear to be happening with greater frequency. Thus a creek daylighting project must 
be designed to withstand and serve these significant flows.  
 
If all water currently flowing into the Mill Pond from the Alder and Maple drainages were diverted for 
a daylighting effort, the Mill Pond would receive sufficient water from groundwater during normal 
precipitation years (as confirmed through a study in 2005).  However, the Stetson Report notes (Page 
6) that the Mill Pond wetlands would need to be supplemented with imported water during drought 
years. 

Existing Wetlands 
The lowland area contains many wetland areas (under the Coastal Act definition) which total more 
than two acres, and cover approximately 60% of the lowland area. Many of these wetland resources 
could be impacted by a creek daylighting project, which would require mitigation through creation of 
new wetlands.  Figure 1, delineates the wetlands of the lowland area.  

 

Figure 4: Mill Site Wetlands 
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As noted later in this report, a number of agencies (Coastal Commission, Water Board, Fish and Wildlife and 
the Army Corps) have regulatory control over how and if wetlands can be reconfigured. Attachment 1 identifies 
the size and type of proposed and existing wetlands on the site.  Wetlands that are impacted by the project 
would have to be mitigated elsewhere at a ratio ranging from 1:1 to a 4:1.  In other words, for each wetland 
that is impacted (removed, changed, reduced) at least the same acreage of new wetlands must be created 
and regulatory agencies could possibly require as much as a 400% increase in wetlands.  As wetland creation 
is very expensive, and regulatory agencies prefer to minimize impacts to existing wetlands as much as feasible, 
the creek daylighting project should be designed to avoid impacts to wetlands to the degree possible. Table 1 
below illustrates the approximate acreage of wetlands that would be impacted by each project option, the 
amount of wetlands that would be created and the likely mitigation ratio achieved.  

Table 1:  Wetland Impacts and Mitigations for each Daylighting Option 
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Stormwater Pre-treatment 
The Mill Pond currently provides some measure of “pre-treatment” of the City’s storm water prior to 
discharge into the ocean. The Regional Water Quality Control Board (RWQCB) has indicated that 
the water quality benefits afforded by the Mill Pond must be replicated in whatever daylighting 
scenario is pursued. The Stetson Study determined that the project must include at least 18-acre 
feet of pond volume in order to replicate stormwater benefits currently provided by the Mill Pond 
(Stetson, pg. 7).  A stormwater pre-treatment pond would need to be about 5- to 8-feet in depth and 
between 2- to 4-acres in size. Generally, the pre-treatment pond cannot be placed in an existing on-
site wetland, unless a mitigation wetland is established somewhere else on site.   Furthermore, per 
the RWQCB, the City cannot discharge untreated stormwater into a restored wetland (i.e., the 
daylighted creek(s), ponds or an estuary).  The City would need to pre-treat stormwater further up 
the system prior to the discharge at Alder and Maple Creek.  It is unknown at this time how this would 
be accomplished, though it is possible to do some of it through the installation of stormwater 
catchment basins throughout the City and the implementation of LID (low impact development) 
systems through the City, such as permeable pavement and bioswales.   

Topography & Geotechnical 
The Mill Site includes a few topography and geotechnical challenges, which will need to be 
addressed in any daylighting design, including:  

1) There is a significant change in grade between the upland and the lowland area in a relatively 
short distance; in the distance of about 10 feet the grade drops by 15 feet. This provides an 
engineering challenge for creek daylighting. See topographic map below.  

2) There is a relatively steep grade change in a relatively short distance for the Alder Creek 
drainage (between the western terminus of Alder Street and the Mill Pond area) which will be 
an engineering challenge. There is a significant amount of “head” on the stormwater moving 
through the existing culvert. Head is the internal energy of the water due to the pressure from 
upstream flows on the water as it moves through the culvert.  Removal of the water from the 
culvert into a daylighted creek situation would result in water with a lot of explosive energy 
moving into the daylighted creek, which could result in significant erosional forces. This head 
could be address through the construction of a large basin where the creek is first daylighted 
to allow the water’s energy to dissipate prior to entering into the creek bed. The exact location 
and size of the basin would need to be determined through engineering. This basin could 
also provide stormwater polishing and water quality benefits for stormwater from the Alder 
Street culverted drainage.  

3) If the Mill Pond is retained, the embankment on the north side of the Mill Pond may need to 
be fortified. Any daylighted creek, estuary or lake would need to be kept well away from this 
embankment so that it is not be undermined by creek flows during storm events and/or by 
wave action. 
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Figure 5: Topo Map of Lowland Area 
 
Existing Infrastructure 
Sewer Lines.  The City’s primary sewer line runs from the terminus of Maple Creek to the Waste 
Water Treatment Plant.  Any daylighting efforts would need to provide a buffer of avoidance around 
the sewer line; both to protect the line from destabilization and to protect the creek from accidental 
spills (see Figure 6).  

 
Figure 6: Sewer Main 
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The daylighting of Maple Creek without the daylighting of the Alder Creek drainage may be 
problematic due to the 36” Alder Street culvert that would run underneath the daylighted Maple 
Creek.  Alder Creek could be daylighted independently of Maple Creek however, because the creek 
alignment would not interfere with the culvert running from Maple Street to the Mill Pond (see Figure 
7 below).  

  
Figure 7: Alder and Maple Creek Drainages 

Overview of Regulatory Framework & Resource Issues 

CEQA/NEPA Requirements for an EIR/EIS 
A creek daylighting project on the Mill Site would require environmental review under both CEQA 
and NEPA (i.e., an EIR/EIS) due to the requirement for permits from both State and federal agencies. 
The most complicated environmental issues would be:  potential impacts to wetlands (Coastal Act 
wetlands, waters of the State, and Army Corps wetlands); cultural resources; and special status 
species.  Additionally, as the project would require federal permits from the Army Corps of Engineers, 
the Army Corps would have to: 1) engage in Section 106 consultation regarding potential impacts to 
cultural resources with the Sherwood Valley Band of Pomo (SVBP); and 2) engage in Section 7 
consultation with US Fish and Wildlife. Both consultation processes would require City staff 
involvement.  The consultation process with federal and State agencies can be lengthy and therefore 
staff anticipates that the EIR/EIS would require at least three years to complete. Additionally, the 
preparation of the CEQA/NEPA document would require a number of technical studies, including but 
not limited to: 

• Cultural resources – The creek daylighting project would include extensive movement of fill 
materials, which may cover or include archaeological resources. Consultation with the SVBP 
would be required and the CEQA/NEPA document would need to include mitigation 
measures to deal with discoveries, should they occur.  Additionally, as the project would 
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require a permit from the Army Corps, consultation will need to occur between the tribe and 
the Army Corps. This could be a lengthy process.   

• Botanical & biological resources – There are many known Environmentally Sensitive Habitat 
Areas (ESHAs) in the lowland areas that would be impacted by the project depending on how 
it is constructed. Some of these wetlands are home to the Northern Red Legged Frog (NRLF). 
Creek daylighting also has the potential to expose special status fish to culverted flows 
upstream of the daylighted creek.  

• Geotechnical, soils and slope stability issues – The project would be located in areas of 
known fill, and a geotechnical study would be needed to inform the design and engineering. 
The study would include geotechnical requirements for the project to achieve performance 
goals.  

• Stormwater, hydrology and hydraulics – The project would move through areas with 
significant grade change and would need to accommodate high water flows of 450 cubic feet 
per second (CFS) during storm events. Additionally, the water table throughout the Mill Site 
is quite high and the engineering team would need to understand the implications of a high 
water table on slope stability of the creek channel.  

 

Resource Agency Consultation 
Regardless of which approach is pursued, the City would need to consult with a wide array of 
regulatory agencies, including: California Coastal Commission, U.S. Fish and Wildlife Services 
(FWS), California Department of Fish and Wildlife (DFW), Regional Water Quality Control Board 
(RWQCB), National Oceanic and Atmospheric Administration (NOAA), Army Corps of Engineers, 
Division of Safety of Dams (DSOD), Sherwood Valley Band of Pomo (SVBP) and State Lands 
Commission.  In 2010, City staff met on two occasions with representatives of regulatory agencies 
to discuss various creek daylighting options, including: DTSC, U.S. Fish and Wildlife Services, 
Department of Fish and Wildlife, Coastal Commission, and the North Coast RWQCB. The regulatory 
challenges were discussed and, in general, the regulatory agency representatives agreed to the 
following four primary understandings:  

1. A freshwater wetland is preferred over an estuary for the lowland area as a freshwater 
wetland provides better habitat overall than an estuary; 

2. Water quality improvements would need to be addressed up-stream; 
3. The alternative selected would need to provide functional replacement of the benefits to water 

quality of the current system; and 

4. A project that impacts existing wetlands would require wetland mitigation, although specific 
requirements would differ for different agencies.   

• The Army Corps would implement their Mitigation Rule on this project, which requires 
applicants to avoid and minimize wetland impacts to the maximum extent practicable 
prior to offering compensatory mitigation and provides for the Army Corps to 
determine the amount of compensatory mitigation that would be required for the 
project based on a number of criteria.  

• The RWCQB would establish a minimum ratio of 1:1 replacement for impacts to state 
waters, and temporal loss of wetland function may require additional levels of 
mitigation (1.5:1 or 2:1 replacement).  

• Fish and Wildlife would require wetland mitigation at a 2:1 ratio and the overall buffer 
distance from development for any created wetlands should be 100 feet on either side 
of the wetland.  
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• In general, the Coastal Commission starts with a mitigation requirement of 4:1 and in 
certain circumstances will lower the requirement, depending on the quality of the 
wetlands impacted,  the quality of the new wetlands and if the project includes 
restoration to pre-development conditions.  

• All mitigation wetlands would need to be protected in perpetuity with a deed 
restriction.  

• The daylighted creek(s) may meet some, but not necessarily all, of the wetland 
mitigation requirements due to differences in wetland type and amount.  

In addition, the following detailed comments were made by agency representatives regarding 
specific reconfiguration and daylighting options: 

1. Comments regarding an estuary. 

• In general, the constraints associated with the adjacent upland and conditions in the 
contributing watersheds limit the ecological value of creating an estuary at this location. 
National Marine Fisheries is concerned that opening the lowland area to the ocean could 
create issues for salmonid migration/reproduction and marine mammals.  An estuary might 
create new habitat for some species (e.g. goby) which would be a benefit of the project, but 
would only partially accommodate the habitat function of others (e.g. salmonids). FWS 
indicated a strong preference for a freshwater wetland alternative. The North Coast RWQCB 
also thought it would be easier to accomplish a freshwater wetland. The Coastal Commission 
indicated that a tidal wetland could serve as mitigation for impacts to a freshwater wetland, if 
there is evidence that an estuary was the pre-development condition.  

• The realization of an estuary in the lowland area may reduce waters of the State (as ocean 
waters are not considered waters of the State). The RWQCB and CDFW would need to 
evaluate that issue and determine whether mitigation would be required for a net loss, as the 
Mill Pond would likely need to be eliminated for an estuary approach (due to stability issues). 

• The cost and the likelihood of success were issues of concern for both the shallow and deep 
estuary alternatives. There was concern that a tidal estuary would be difficult to maintain with 
the wave action. It is important to RWQCB that the interface between the beach and the 
wetland is simple and elevated. Tidal wave action into the lowland area would likely require 
armoring of the upland shoreline to prevent erosion.  An estuary is not readily compatible 
with retaining Pond 8.   

• All parties agreed that neither a shallow or deep estuary appeared to be a preferred 
alternative. 

2. Comments Regarding the Beach Berm 
• The function of the beach berm would be dependent upon which creek daylighting alternative 

is selected.  The earthen berm would need to be evaluated for geotechnical performance 
once a preferred alternative(s) have been identified. The beach berm has value as it controls 
the interface between the ocean and a freshwater wetland.   

• The beach berm is unsightly and, if retained, aesthetic treatments would need to be 
incorporated into the design of the beach berm. 

3. Daylighting Drainages into Creeks 

• The RWQCB prefers options that involve daylighting creeks. The RWQCB considers Alder 
and Maple Creek and the Mill Pond as “waters of the state.” The Water Board policy is that 
there shall be no net loss of waters of the state. In other words, 1:1 replacement is a minimum. 
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The RWQCB noted that mitigation requirements increase with temporal loss to as much as 
1:1.5 or 1:2; the amount of mitigation required would be dependent upon the selected 
alternative and would need to be discussed with the regulatory agencies, including the 
Coastal Commission.  

• The RWQCB emphasized that they require functional replacement of the current beneficial 
use by any future alternative, but there is room for consideration of out-of-kind mitigation 
within that constraint.  The focus on beneficial uses for the RWQCB is on the level of water 
quality improvement currently provided by Pond 8. All future alternatives must provide the 
same or an improved level of water quality improvement.  

• The construction of an in-stream stormwater pond in the Maple Creek riparian corridor is 
appealing, but it would require mitigation for the loss of the riparian habitat.  Shallow 
hydrologic control weirs or geomorphic features could be created within the new creeks to 
create seasonal, short-term ponding of storm water flows to enhance the water quality 
improvement without loss of riparian habitat in Maple Creek Riparian area. 

• Bioengineering approaches should be used in creek daylighting, including use of woody 
debris, vegetation and boulders rather than riprap and gravel. Creek buffer areas should be 
used for stormwater infiltration. The agencies do not recommend that a multi-trail use be 
located within the buffer area.  

• DFW noted that water rights law would require the City to obtain a water right for water that 
is detained for more than 30 days. 

• In the general review of the alternatives, the RWQCB expressed support for daylighting the 
drainages, but noted that they would not readily support the creation of steep, engineered 
channels which would be needed to connect Pond 5 to Pond 8.   

4. Lake 
• In general the creation of a lake in the OU-E lowland was not supported.  
• A lake would likely fall under DSOD jurisdictional dam regulations.  

• A lake would place water on the inboard side of the beach berm, which likely increases the 
geotechnical concerns regarding stability of the beach berm. 

• To generate lake depths that are attractive and do not support invasive plant growth (such a 
parrot feather) would require very significant soil excavation and/or the beach berm would 
need to be raised. 

• A lake would likely require a stand pipe outfall through the beach berm which would be a high 
maintenance structure.  

5. Pond 5 

• A connection between Pond 5 and Pond 8 is difficult because of the elevation difference 
between the ponds.  

• Pond 5 cannot be used for stormwater pre-treatment unless a new wetland is created 
elsewhere for mitigation, and so it is not really helpful to include it in the project.  

 
The above feedback from regulatory agencies was provided in 2010  in the context of agency 
discussion about various creek daylighting options on the Mill Site. As the project becomes more 
defined and refined, regulatory agency concerns will also evolve.  Additionally, a number of key 
agencies have not yet been consulted about this project, including the Sherwood Valley Band of 
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Pomo and the State Lands Commission. The involvement of these agencies would also be critical 
to the success of a creek daylighting project, if the planning and environmental review process moves 
forward.  

Cost  
Depending on the scope of the project and length of stream, creek daylighting costs vary. As noted 
in Table 2 below, the anticipated cost of daylighting the creeks at the Mill Site ranges from $5,000 to 
$20,000 per linear foot. Daylighting Alder Creek to the Mill Pond is least expensive option.  The most 
cost effective option would be to daylight Alder Creek through the beach berm to the ocean at $10 
million or $5,447/lf. Daylighting both creeks and creating an estuary would be the most expensive 
alternative at $68 million.  

 

These cost estimates include all hard (construction) and soft (pre-construction) costs.  

 Primary soft costs include: project design & engineering, background reports, CEQA/ NEPA, 
permits, staff time and contingency.  Detail for all soft costs, calculations and assumptions 
are provided in Attachment 3.  

 Hard costs include: clearing & grubbing, removal of assault & gravel, excavation, earthwork 
& soil de –watering, material transport & disposal, channel grading, cobbles, turf reinforcing 
mat, hydro-seed, mitigation monitoring & restoration, bridge construction, construction 
management, survey and contingency. Detail for all hard costs, calculations and assumptions 
are provided in Attachment 4. 

 

Potential Project Selection Criteria 
 
The City Council could consider many criteria as it considers the pros and cons of various alternatives 
and daylighting of creeks more generally: cost, regulatory feasibility, engineering feasibility, 
community acceptance and project benefits.  Staff has endeavored to analyze each of the daylighting 
options along these metrics in Attachment 5.   
 
Each alternative has pros and cons and costs and benefits. Much additional work is required before 
the City will have a truly robust and detailed understanding of all regulatory and engineering feasibility 
and cost issues.  Attachment 5 provides a good overview of some of the challenges and benefits of 
the project given the current understanding of the site constraints and regulatory issues for each 
option.   

Creek Daylighting Construction Cost Estimate
Option Description Soft Costs Construction 

Costs Total Cost Per 
Linear Foot

A Daylight Maple Creek to Pond 8 1,348,554$     5,197,675$        6,546,229$        6,387$        
B Daylight Maple Creek through Beach Berm to Ocean 2,621,781$     11,318,691$      13,940,472$      5,163$        

C
Daylight Maple Creek and Alder Creek through Beach 
Berm to Ocean 3,103,956$     14,760,581$      17,864,536$      5,363$        

D
Daylight Alder Street Creek through Beach Berm to 
Ocean 2,054,188$     8,294,961$        10,349,148$      5,447$        

E Daylight Alder & Maple Creek to Estuary 11,159,968$   57,588,746$      68,748,714$      20,639$      
F Daylight Alder Creek to Mill Pond 1,149,943$     4,326,314$        5,476,257$        6,443$        
G Fill Mill Pond and Decommission Storm Drain System 1,572,960$     5,105,237$        6,678,198$        NA
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FISCAL IMPACT: 
As noted above, a creek daylighting effort will cost roughly $5,000 and $15,000 per lineal foot, for a 
total estimated cost of between $5 and $51 million depending on which alternative is pursued. The 
City has very limited funds and would have to identify grants to fund the project. The timing of a 
project will depend on City Council direction, staff availability to undertake the effort, grant availability 
and the project’s grant competitiveness.  
In addition to the up-front costs, the project will also require ongoing maintenance and repair.  At this 
time no funding source is available to fund ongoing maintenance and repair costs. Additionally, these 
costs should be well understood before a true picture of the fiscal impact of the project can be 
forecast. For comparison sake, the Coastal Trail maintenance and operations costs are more than 
$100,000/year.  Daylighted creeks would likely require a slightly higher level of operations, 
maintenance and repair costs than the Coastal Trail project.  
 
CONSISTENCY: 
As noted previously, creek daylighting is consistent with the draft Specific Plan. Consistency with the 
Coastal General Plan would depend on the selected option and the relative value that the Coastal 
Commission places on created wetlands relative to existing wetlands that are impacted by the 
project.  
 
IMPLEMENTATION/TIMEFRAMES: 
This project would require a multi-year sustained effort by staff that would be larger in scope than 
the effort expended for the entire Coastal Trail project, which amounted to roughly 20% of the staff 
time over a six-year period (3,000 hours) and considerable outlays of staff time during the property 
acquisition phase.  The regulatory requirements for the daylighted creeks would be significantly more 
challenging than those for the Coastal Trail project and the project is not as “fundable” by grants as 
the Coastal Trail project.  Accordingly, the timeframe described below should be considered a best-
case scenario.  
Year 1: Acquire property.  Generally it is difficult or impossible to obtain grant funding for a project 
unless the property is under the site control of the City.   The City would not acquire property until it 
is remediated and receives clearance from DTSC.  
Year 2 - 3: Obtain grant(s) for conceptual design, engineering, environmental and permitting. The 
actual “start date” of this project would require an award of grant funding for pre-construction 
activities, and would depend on funding availability and project competitiveness. 
Year 4 - 5: Complete 30% design, begin consultation with regulatory agencies, prepare resource 
studies and complete preliminary engineering studies. 
Year 6 - 7: Prepare and circulate draft EIR/EIS, prepare all required permit applications (Coastal 
Development Permit, Design Review, Regional Water Quality Control Board 401 Permit, Fish and 
Game - Section 1601, Army Corp - 404 Permit, Nationwide 27 or core individual permit), and possibly 
Section 7 consultation with the NMFS.  Adopt Final EIR/EIS and obtain all required permit approvals.  
Year 8: Complete design & engineering 
Year 9-10: Obtain grant funds for construction.  The actual timing of construction activities would 
depend on funding availability and project competitiveness.  Grants for creek daylighting activities 
are available on a very periodic basis and tend to focus on daylighting activities in urban areas.  
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Year 11- 12: Construct project including establishment of restored wetlands to achieve all required 
mitigation. 
Year 11 through 15: Complete ongoing restoration and adaptive management to stabilize project 
and ensure success.  
 
ATTACHMENTS:  
1. Stetson Study 
2. Schematic Designs for Daylighted Creeks, by Landscape Architecture Student Daniel Adams 
3. Soft Cost Estimates 
4. Hard Cost Estimates 
5. Option Evaluation Matrix 
6. Photo Essay of Day lighted Creeks 
7. Wetland Mitigation Analysis 

 
NOTIFICATION:  
1. Notify Me: Mill Site Specific Plan, Mill Site Remediation, Downtown, Economic Development 

2. Michael Davis & Dave Massengil, Georgia-Pacific 
3. Joel Gerwein, Coastal Conservancy 
4. Bob Merrill, Coastal Commission 

 
 

City Clerk’s Office Use Only 
Agency Action          Approved         Denied           Approved as Amended 
Resolution No.: _______________     Ordinance No.: _______________ 
Moved by:  __________     Seconded by:  __________ 
Vote: 
______________________________________________________________________ 

 Deferred/Continued to meeting of: _____________________________________ 
 Referred to: _______________________________________________________ 
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Attachment 3: Creek Daylighting - Construction Cost Estimate

Option Description

Length

of

stream

Tons

Excavated

Clearing &

Grubbing

Remove

Asphalt &

Gravel

Earthwork &

Soil

Dewatering (1)

Material

Transport

Disposal (2)

Channel

Grading Cobbles (3)

Turf

Reinforcing

Mat (4)

Initial

Hydroseed

Monitoring &

Restoration

Construction

Management &

survey Contingency Total

Linear Ft Width Depth Yards $5000/acre $4/SY $15/ton $25 - $73/ton $0.25/sf 120/CY 2.25/SF $0.10/SF $0.25/SF

Pedestrian

Bridge

Vehicular

Bridge 13% 15%

A

Daylight Maple Creek to

Pond 8
1,025 80 15 68,333 9,425$ 328,000$ 1,025,000$ 1,708,333$ 20,500$ 24,600$ 46,125$ 8,200$ 20,500$ 120,000$ 750,000$ 527,889$ 609,103$ 5,197,675$

B

Daylight Maple Creek

through Beach Berm to

Ocean
2,700 80 15 180,000 24,828$ 432,000$ 2,700,000$ 4,500,000$ 54,000$ 64,800$ 121,500$ 21,600$ 54,000$ 120,000$ 750,000$ 1,149,555$ 1,326,409$ 11,318,691$

C

Daylight Maple Creek and

Alder Creek through

Beach Berm to Ocean
3,331 80 15 222,067 30,630$ 608,680$ 3,331,000$ 5,551,667$ 66,620$ 79,944$ 149,895$ 26,648$ 66,620$ 120,000$ 1,500,000$ 1,499,121$ 1,729,756$ 14,760,581$

D

Daylight Alder Street

Creek through Beach

Berm to Ocean 1,900 80 15 126,667 17,471$ 304,000$ 1,900,000$ 3,166,667$ 38,000$ 45,600$ 85,500$ 15,200$ 38,000$ 120,000$ 750,000$ 842,457$ 972,066$ 8,294,961$

E
Daylight Alder & Maple

Creek to Estuary 3,331 585,031 64,847$ 608,680$ 8,775,458$ 33,167,231$ 141,043$ 99,144$ 317,346$ 56,417$ 141,043$ 120,000$ 1,500,000$ 5,848,857$ 6,748,681$ 57,588,746$

F
Daylight Alder Creek to

Mill Pond 850 80 15 56,667 7,816$ 136,000$ 850,000$ 1,416,667$ 17,000$ 20,400$ 38,250$ 6,800$ 17,000$ 120,000$ 750,000$ 439,391$ 506,990$ 4,326,314$

Other Create Estuary 800 380 25 422,222 34,943$ - 6,333,333$ 16,888,889$ 76,000$ 19,200$ 171,000$ 30,400$ 76,000$ 120,000$ 1,500,000$ 3,282,469$ 3,787,465$ 32,319,699$

Other

Daylight Alder Creek to

Maple Creek 631 70 15 36,808 5,077$ 176,680$ 552,125$ 920,208$ 11,043$ 15,144$ 24,846$ 4,417$ 11,043$ 120,000$ 1,500,000$ 434,276$ 501,087$ 4,275,945$

G

Fill Mill Pond and

Decommission Storm

Drain System 348,000 8 154,667 3,866,667$ 34,800$ 87,000$ 518,500.67$ 598,270$ 5,105,237$

Notes

1) earthwork at $10/yard and Dewatering at $5/yard

3) assume cobble check dam with ten cubic yards of cobbles every 50 feet

4) assume Turf reinforcing mat at each turn in the creek (every 200 feet) for about 50 feet in length

5) wetland mitigation required for on-site impacts due to project on a 2:1 ratio, a 3:1 ratio could be required.

Chanel

Dimensions Infrastructure Costs

Variable

2) Material Transport Costs would vary considerable depending on if the material could be reused on site or if they would have to be transported off site. It will not be easy to reuse the materials on site in the OUE area, because there may not be enough geographical area to

accommodate all the material. The City would need permission from GP and DTSC to dispose of materials in other locations on the Mill Site which may not be feasible, especially as clean-up standards in OUE are for recreational use and other areas of the Mill Site are slated for

development and have different clean-up standards. Material disposal costs is assumed at $20/ton except for the estuary option which would include removal of about 75% of the materials trucked offsite, which is a more expensive $48/ton for transportation and disposal. Disposal

costs (tipping fee, trucking and material handling costs) are based on actual Harbor District costs to dispose of dredge sands.



Attachment 4: Creek Daylighting - Soft Costs Estimate

Option Description
Project Design &

Engineering

Background

Reports

CEQA &

NEPA &

Permits

Permitting

Timeframe
Staff Time Contingency

Total Soft

Costs

15% of
Construction cost

5 reports
Based on
complexity

Based on
complexity

(years)

20% of time
for 3-8 years

15%

A

Daylight Maple Creek to
Pond 8

779,651$ 75,000$ $ 150,000 4 168,000$ 175,898$ 1,348,554$

B

Daylight Maple Creek
through Beach Berm to
Ocean 1,697,804$ 150,000$ $ 180,000 6 252,000$ 341,971$ 2,621,781$

C

Daylight Maple Creek and
Alder Creek through Beach
Berm to Ocean 2,214,087$ 75,000$ $ 200,000 5 210,000$ 404,864$ 3,103,956$

D

Daylight Alder Street Creek
through Beach Berm to
Ocean 1,244,244$ 150,000$ $ 140,000 6 252,000$ 267,938$ 2,054,188$

E

Daylight Alder & Maple
Creek to Estuary 8,638,312$ 300,000$ 430,000$ 8 336,000$ 1,455,648$ 11,159,968$

F

Daylight Alder Creek to Mill
Pond 648,947$ 75,000$ 150,000$ 3 126,000$ 149,993$ 1,149,943$



Attachment 5: Evaluation of Creek Daylighting Options

Option Description

Rough Cost Regulatory Feasibility Engineering Feasibility
Community

Acceptance
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A Daylight Maple Creek to Pond 8 6,546,229$

Most feasible. No existing wetlands

would be impacted. Existing water

quality improvements would

continue to be provided by the Mill

Pond

Very Good Moderate + + + + 1.53 None

No
impacts,

none
required

.

E
x
c
e

lle
n

t

B
Daylight Maple Creek through Beach Berm

to Ocean
13,940,472$

Somewhat feasible. Unclear how

water quality pre-treatment

requirements will be met for Maple

Creek.

Fair. Unclear how to

interface between a

daylighted Maple Creek and

culverted Alder Creek.

High ++ ++ ++ + 4.03 2.67 2:1

G
o

o
d

C
Daylight Maple Creek and Alder Creek

through Beach Berm to Ocean
17,864,536$

Somewhat feasible. All water

quality pre-treatment would have to

happen within the restored creeks

or upstream of the creeks.

Good. Alder creek will

require a basin at the

daylighting location to

address head in culvert

High +++ +++ +++ ++ 4.98 2.67 2:1

G
o

o
d

D
Daylight Alder Street Creek through Beach

Berm to Ocean
10,349,148$

Feasible. Unclear how water

quality pre-treatment requirements

will be met. Wetland mitigation will

be difficult. Andronimous fish

migration into system will be an

issue.

Good. See above. Alder

creek can be daylighted

without interfering with

Maple Creek's discharge

into the Mill Pond.

High ++ +++ ++ ++ 2.84 0.60 6:1

E
x
c
e

lle
n

t

E Daylight Alder & Maple Creek to Estuary 68,748,714$

Least feasible. Wetland mitigation,

tidal interface, limited opportunities

to pre-treat stormwater prior to

entering the estuary, and disposal

of soil and earth will all be a

challenge.

Poor. Significant

engineering issues

associated with Mill Pond

and estuary stability given

significant wave action.

Mill Pond may need to be

removed. Potential erosion

of inner harbor and impacts

to new coast trail alignment

High ++ ++ + ++ 6.82 12.17 0.5:1

N
o

t
A

c
c
e

p
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b
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F Daylight Alder Creek to Mill Pond 5,476,257$

Most feasible. No existing wetlands

would be impacted. Existing water

quality improvements would

continue to be provided by the Mill

Pond

Good. Alder creek will

require a basin at the

daylighting location to

address head in culvert

Moderate ++ +++ + +++ 1.27 None

No
impacts,

none
required

.

E
x
c
e

lle
n

t

Benefits Wetland Impacts



Attachment 6: Wetland Analysis - Relative Size of Proposed and Existing Wetlands

Wetland

Number Wetland Description

Wetland Size

(SF) (1)

Wetland

Volume (acre

feet) (2)

Riparian

Area (SF)

(3)

Total

Wetland

(acres) Wetland Type

Wetland

Quality

Proposed Wetlands

A Daylight Maple Creek to Pond 8 56,375 3.27 10,250 1.53 Fresh water creek & riparian Good

B Daylight Maple Creek through Beach Berm to Ocean 148,500 8.61 27,000 4.03 Fresh water creek & riparian Good

C
Daylight Maple Creek and Alder Creek through Beach
Berm to Ocean 183,205 10.62 33,310 4.98 Fresh water creek & riparian Good

D
Daylight Alder Street Creek through Beach Berm to
Ocean 104,500 6.06 19,000 2.84 Fresh water creek & riparian Good

E Daylight Alder & Maple Creek to Estuary 263,149 78.99 33,310 6.82
Fresh water creek & riparian corridor, &
salt water estuary Fair

F Daylight Alder Creek to Mill Pond 46,750 2.71 8,500 1.27 Fresh water creek & riparian Good

Existing Wetlands

Pond 8 8 Acre Mill Pond 348,000 24 NA 8.00 Freshwater Pond Fair
Pond 5 A half acre pond, entirely fed by surface flow and ground water17,400 5.04 0.40 Freshwater Pond Good

Maple Creek
Wetland 2 acre stormwater catchment basin 90,000 2.07 Freshwater Pond Good
Lowland
Wetlands New Wetland to replace Pond 7, Pond 6 & Wetland E-6 30,450 1.05 0 0.70 Freshwater wetland Good

Wetland E-5 20,000 0.69 0 0.46 Freshwater wetland Fair

Wetland E-2 8,000 0.28 0 0.18 Freshwater wetland Fair
Wetland E-1 10,000 0.34 0 0.23 Freshwater wetland Fair
Wetland C 13,000 0.45 0 0.30 Seep Good

Wetland D 8,000 0.28 0 0.18 Freshwater wetland Fair
Wetland B 2,000 0.07 0 0.05 Seep Good

2.10

Notes
1) Assumes a creek bed wetland of approximately 55 feet in average width
2) Assumes the creek wetland has an average depth of 2 feet, and the estuary has an average depth of 8 feet
3) Assumes 5 feet of riparian wetland on each side of the active creek wetland



Attachment 5:

Sausal Creek, CA

Castro Valley Creek, CA

Stawberry Creek, Berkeley CA

Attachment 5: Examples of Creek daylighting

sal Creek, CA
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Stawberry Creek, Berkeley CA
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Examples of Creek daylightingExamples of Creek daylighting



Saw Mill River, NY

Mefreesburo, TN

Thorton Creek, CO
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