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PROJECT OVERVIEW 

Permit Information 

Corps File No.: 2009-00041N  

Permittee:  National Park Service 

 1111Second Street, Crescent City, California 95531 

Issuing Office:  San Francisco District 

 1455 Market Street, 16
th

 Floor, San Francisco, CA 94103-1398 

 

Water Quality Certification WDID No.:  1B14017WNHU 

Applicant:  Redwood National Park 

Receiving Water: Strawberry Creek and wetlands 

Hydrologic Unit: Redwood Creek Hydrologic Unit No. 107.10 

County: Humboldt 

File Name: Redwood National Park, Strawberry Creek Restoration Project 

 

Monitoring Report Preparers 

The following persons at Redwood National Park are conducting monitoring and prepared this 

first annual monitoring report: 

David Anderson, Fishery Biologist (707) 465-7771; David_G_Anderson@nps.gov 

Leonel Arguello, Supervisory Botanist, (707) 465-7780  Leonel_Arguello@nps.gov 

Joseph Seney, Program Manager (707) 465-7704  Joe_Seney@nps.gov 

Darci Short, Geologist (707) 825-5144  Darci_Short@nps.gov 
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INTRODUCTION 

U.S. Army Corps of Engineers, San Francisco District (Corps) issued a permit to the National 

Park Service on January 15, 2014 for the implementation of a stream restoration project at 

Redwood National Park. The North Coast Regional Water Quality Control Board (Water Board) 

issued a Water Quality Certification for the project on April 8, 2014. The Corps permit and the 

Water Quality Certification specify that annual monitoring reports shall be submitted to the 

Corps by December 31, and annually to the Water Board, for five years following the completion 

of construction. Project construction was anticipated to be completed by early spring 2015. Cost 

overruns during the heavy equipment phase in summer 2014 necessarily postponed completion 

of construction of the West Tributary portion of the project. Additional funding is being sought 

and was anticipated to allow implementation of the final phase of construction in summer 2015. 

Sufficient funding was not received in time for completion in 2015. Given the uncertainty of 

receiving funding in the near future, Redwood National Park has prepared the following first 

year annual monitoring report. When funding is secured to allow completion of the full project as 

permitted, those elements will be described in the respective annual monitoring reports. 

Redwood National Park submitted the following Project Status forms to the Corps - 

 Notice of Commencement of Work:  Work commenced July 1, 2014. The form was 

submitted July 9, 2014. 

 Notice of Suspension of Work: Work was suspended October 10, 2014. The form was 

submitted November 3, 2014. 

The “resumption of work’ has not yet been scheduled. The NPS is waiting for additional funding 

to complete the West Tributary culvert replacement part of the project. 

MONITORING PLAN 

Redwood National Park is coordinating post-project monitoring in accordance with the 2013 

project monitoring plan as included in the Corps permit (Appendix A) to assess project success 

and guide adaptive management to meet project objectives. 

SUMMARY OF RESULTS 

The project was constructed in summer 2014 and is not yet complete due to cost overruns and 

lack of additional funding. The Strawberry Creek mainstem portion of the project was 

completed. The West Tributary culvert replacement was not constructed.  

Wetland monitoring wells are showing changes post-project, but given variations in annual 

precipitation between years it is too soon to conclude possible effects of the project on wetland 

hydrology and vegetation.  

Fish presence monitoring within the project reach has found non-salmonid fish using the area. 

Coho salmon (Oncorhynchus kisutch) have not been captured by park monitoring efforts in the 
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project reach, but coho were captured during monitoring by National Marine Fisheries Service 

staff in the park project reach in December 2014 and February 2015. 

Water quality monitoring reveals that dissolved oxygen values are low during summer months 

and higher during winter and spring.  

Riparian planting mounds were planted with spruce seedlings in accordance with planting plan, 

but only a portion of the alder seedlings were planted due to die-off at the nursery. Additional red 

alder (Alnus rubra) will be planted in winter 2015-2016. Monitoring plots in the riparian zone 

were established and provide baseline conditions for future annual monitoring.  

Numerous photo points document the project before, during and after construction and are on file 

at Redwood National Park. Photos showing the entire stream channel banks are included in this 

report. 

PROJECT DESCRIPTION 

Purpose 

The purpose of the Strawberry Creek Restoration Project on NPS lands is to restore the structure 

and hydrologic functions of Strawberry Creek by removing vegetation and excavating a channel 

to re-establish a free-flowing stream and side channels; re-establishing a riparian corridor with 

native vegetation to assist in the control of invasive plants in and adjacent to the stream channel; 

replacing culverts that impede fish passage and alter natural hydrologic and geomorphic 

processes; and eliminating sources of erosion to reduce sediment delivery into the stream (RNP 

2014).  

This action is needed to enhance populations of threatened fish species through restoring access 

to designated critical habitat, improving water quality, and improving biological productivity in 

stream channels to support non-natal rearing of salmonids (RNP 2014). 

Project Location 

The project is located in Redwood National Park, Northwest Humboldt County, CA near the 

town of Orick (Figure 1). Access to the project is from highway 101 north, turn east on Hiltons 

Road, go one half mile to Old SOC Access Road, go through the park gate and continue about 1 

mile to the project area.  

Design 

The project was designed and engineered by Michael Love, P. E. and Rachel Shea, P.E. and is 

described in “Strawberry Creek Restoration Project at Redwood National Park Final Basis of 

Design Report, March 30, 2012” by Michael Love & Associates Hydrologic Solutions (MLA) 

(MLA 2012) and “Redwood National Park Design Plans for Construction of Strawberry Creek 

Restoration Project, Final Plans” (MLA 2014).  
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Figure 1. Location of project area near Orick, CA. Map also shows locations of wetland 

monitoring wells, minnow trap monitoring sites, tree planting monitoring sites and LiDAR 

derived elevations in meters. 
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In general, the project consisted of excavation of a channel approximately 1,224 feet long 

through a wetland that was heavily vegetated with non-native grasses, construction of planting 

mounds and anchoring of wood structures in the channel. Excavated materials consisted of 

approximately 1930 cubic yards (cy) of primarily non-native grasses and 420 cy of sediment. 

Excavated materials were removed and stockpiled approximately 500 feet away in stable 

locations away from stream courses and covered with straw mulch.  

Planting Mounds 

The purpose of the constructed planting mounds is to provide an area above seasonal high 

wetland water levels of 22 feet (NAVD88) that will support the survival and growth of Sitka 

spruce. Park staff estimate that 3-parameter wetland will not persist on the mounds above about 

22 feet. The mound area above 22 feet is anticipated to be upland and encompasses about 0.91 

acre. About 0.5 acre of the mounds that remain below the estimated elevation for wetlands will 

remain wetland. Prior to project implementation, these 0.5 acre were dominated by reed canary 

grass (Phalaris arundinacea) with some areas of slough sedge (Carex obnupta) and cattails 

(Typha latifolia). After project implementation, these areas of the mounds will be composed of 

planted willows (Salix hookeriana and S. sitchensis), slough sedge, red alder and Sitka spruce 

(Picea sitchensis). These plantings will increase habitat diversity in the project area by creating a 

riparian zone, thus increasing the suitability of the area for small and medium-sized mammals 

and nesting birds, and provide shade to help control non-native grasses. In addition to wetland to 

upland conversion there was also a conversion of wetland to Waters of the U.S. of 0.37 acre.  

The predicted benefits of the project to the wetland-riparian-riverine complex were quantified 

using the California Rapid Assessment Method (Brown and Hancock 2012, Redwood National 

Park 2013, CWMW 2012). The predicted substantial increase in the CRAM scores, from pre-

project score of 57 to a post-project score of 82 for one reach and 59 to 85 for the reach 

downstream, can be attributed to constructing a well-defined, stable channel with a functioning 

floodplain that will have abundant large woody debris embedded in the channel, addition of side 

channels and sloping mounds adjacent to the main channel, removal of non-native invasive 

species and planting of native riparian species. 

PROJECT IMPLEMENTATION 

Project implementation commenced July 1, 2014 and temporarily suspended October 10, 2014. 

All earthwork and channel structures were constructed by McCullough Construction, Arcata, 

CA. using excavators, bulldozers, dump trucks, tracked dump truck, water truck, loader and 

numerous hand equipment tools. The project manager was Pacific Coast Fish, Wildlife and 

Wetland Restoration Association (PCFWWRA). Remaining culvert replacement earthwork has 

not yet commenced due to lack of sufficient funding. 

Deviations from Design 

The project was constructed according to the engineering designs with minor horizontal shifts as 

shown in ‘As Built Drawings’ in Appendix B.  Maximum horizontal shifts occurred in the 

downstream portion of the project where a field decision was made to take advantage of existing 
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topography to reduce, by a small amount, the volume of imported fill needed for mound 

construction. This was intended to reduce costs with no expected effect on project outcome or 

performance. Vertical (elevation) tolerance of 1 foot was allowed by design and most of the 

project was constructed within this tolerance. Maximum deviations from design occurred in the 

thalweg of the excavated channel where some areas (sta 0+00 – 0+50 and sta 2+70 – sta 4+50) 

were excavated as much as 1.8 feet deeper than design. Project engineers do not expect adverse 

effects from these over-excavations. Bed elevation is expected to adjust as sediment moves 

through the system. 

Each of the three constructed breaks in the mounds was constructed some distance from where 

engineering designs prescribed them. The changes are attributable to logistical opportunities 

encountered during construction, and the changed locations do not jeopardize crib wall or project 

performance. 

Five channel grade control structures were constructed within 5 feet horizontally and 0.4 feet 

vertically of design, which was within design tolerances. 

The rock slope protection designed for the culvert outlet at sta 12+00 was replaced with a rock 

weir and two log “V” weirs after excavation in the area revealed the culvert to be a 48 inch 

diameter culvert rather than the pre-project estimated 24 inch culvert. Project engineers designed 

the new outfall structures upon discovering the change and provided installation oversight. 

West Fork Tributary 

The West Fork Tributary culvert replacement and channel construction upstream (Sheet 9 of 33) 

was not constructed due to budget overruns on other design elements. This part of the project 

was seen as a logical element to postpone on the project without impacting function of the rest of 

the project elements. Funding is being sought to complete this component of the project.  

Elk and Beaver Exclusion Fence 

Installation of elk and beaver exclusion fencing commenced in March, 2015 and was followed 

by tree and willow planting. Both were completed by April 30, 2105. The electrified elk fence 

was installed in conformance with design. One deviation was that the fence did not follow the 

SOC Access Road between the Upper end of the project and the West Fork Tributary. In this 

area the fence was installed adjacent to the left bank (facing downstream) planting mound.  

Riparian Planting 

Sitka spruce and willow planting followed the planting plans with a deviation from design being 

that due to alder tree mortality at the nursery only 300 alder of the approximately 5,000 ordered 

were available and those were planted throughout the mounds. Additional alder are presently 

being grown to fill the full order and are scheduled to be planted in winter 2015-2016. 
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MONITORING 

Project monitoring consists of four specialized areas of study – wetland condition, fish 

abundance and water quality, planted riparian survival, and channel bank photos. Each 

monitoring aspect was designed and carried out by Redwood National Park subject matter 

specialists.  

Wetland Condition 

Potential impacts to surface and subsurface water levels throughout the year as the result of 

project implementation are not entirely certain. The timing, duration and distribution of wetland 

water levels, both surface and subsurface may be affected by the project. Prior to the project, the 

majority of the wetland had standing water year round with water depths of 0.5 to 3 feet. 

Constructing a channel that increases flow conveyance, in conjunction with restoration work 

downstream of the park reach impacting the channel, suggests that alterations to wetland water 

levels may occur. Changes to water levels are anticipated to be permanent but the Corps 

Jurisdictional wetland extent is not expected to change, although plant communities and wetland 

functions may adjust as the result of the shift from permanently flooded to an intermittently 

flooded Palustrine emergent wetland (Joe Seney, personal communication, October 1, 2013). In 

the first year of monitoring the wetland water levels and associated vegetation, there is 

insufficient information to identify any lasting effects of the project on wetland hydrology or 

vegetation. 

Precipitation Summary Data  

Daily and monthly precipitation data are collected from three locations surrounding the project 

site: the National Weather Service (NWS) weather station at Crescent City (35 miles north of the 

project site), a United States Geological Survey (USGS) rain gauge station about two miles 

north-east of the project site, and from a park-managed gauge in RNP about one mile north-west 

of the project site. Precipitation data from the three locations are used to assess “normal” 

precipitation on a monthly and annual basis. “Normal” is the 30-year mean calculated for 1981-

2010 and is used for placing recent climate conditions into a historical context. 

 

Monitoring data for precipitation and water elevation in wells along transects SC, SCA and SCB 

for each month are shown in Table 1. Precipitation data are from the NWS Crescent City station. 

Water elevation is the average of weekly measurements for the specified month, units are feet 

NAVD88. “x” indicates groundwater surface was below well bottom. “x/21” means water 

surface elevation was below well bottom for the first two readings for the specified month. 

“21/x” means water surface was below the well bottom for the last two readings for the specified 

month. 
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Table 1. Monitoring data for precipitation and water surface elevation (NAVD88) in wells along 

transects SC, SCA and SCB for each month, October 2013 – September 2014 and October 2014 

– September 2015. 

  

 Water Year 2013-2014  

 
Oct 

2013 
Nov 
2013 

Dec 
2013 

Jan 
2014 

Feb 
2014 

Mar 
2014 

Apr 
2014 

May 
2014 

Jun 
2014 

Jul 
2014 

Aug 
2014 

Sep 
2014 

Summary 

Precipitation 
(inches) 

0.1 2.5 1.3 2.2 9.5 7.3 2.3 1.8 1.6 0.2 0.04 3.6 32.4 Tot. 

SC3 x x x x 22.7 23 22.5 21.7 20.7 20/x x x 3 mos. 

SC4 21 21.3 21.3 21 22.3 22 22.3 21.7 21.3 20/x x x 4  mos. 

SC5 22 21.8 22.2 22 22.3 22 22.3 22.3 22 21/x x x 9.5  mos. 

SC6 22 22 22 22 22.3 22 22.3 22.3 21.8 20/x x x 9.5  mos. 

SCB2 x x x 21 22 22 21.7 21.5 20.5 19 19/x x 2  mos. 

SCB3 x x x 21 21.8 22 21.8 21.4 20.5 20 19/x x 5  mos. 

SCB4 x x x 21 21.1 21 21 21 20.5 20 19/x x 6  mos. 

SCA1 x 19 x 19 19.5 20 19.7 19.5 x x x x 2  mos. 

SCA2 19 19.2 20 20 20.3 21 20.3 20.2 19.5 18 x x 8  mos. 

SCA3 19.5 19.5 19.7 20 20 21 20 20.5 19.5 18 x x 9  mos. 

SCA4 19.9 20.2 20.1 20 20.4 21 20.3 20.3 20.7 20 19.8 19 12  mos. 

SCA5 20.2 20.3 20.3 20 20.5 21 20.7 20.7 20.4 20 20 20 12  mos. 

              
 Water Year 2014-2015  

 
Oct 

2014 
Nov 
2014 

Dec 
2014 

Jan 
2015 

Feb 
2015 

Mar 
2015 

Apr 
2015 

May 
2015 

Jun 
2015 

Jul 
2015 

Aug 
2015 

Sep 
2015 

Summary 

Precipitation 
(inches) 

6.3 3.8 10.7 1.8 7.9 5.5 5.2 0.01 0.56 0.1 1.09 0.9 43.8 Tot. 

SC3 x 20.8 22.1 22 21.6 21 21.4 20.6 x x x x 0  mos. 

SC4 x/20 21 22.2 22 22.2 21 21.7 20.8 x x x x 4  mos. 

SC5 x/21 22 22.4 22 22.4 22 22.4 21.3 20.5/x x x x 6  mos. 

SC6 x /20.1 20 22 22 22.2 22 22.2 22.7 22.8/x x x x 7.5  mos. 

SCB2 x/20.5 20.9 21.8 22 22.3 22 21.6 20.4 19.4 x x x 2  mos. 

SCB3 x/21.5 20.7 21.8 21 21.8 21 21.3 20.7 x x x x 4  mos. 

SCB4 x/20.5 20.8 21.2 21 21.4 21 21.2 20.1 19.7 x x x 1.5  mos. 

SCA1 19.5 19.5 20 20 20 20 20 19.2 x x x x 4  mos. 

SCA2 20 20 20.4 20 20.6 20 20.5 20.3 19.2 x x x 9  mos. 

SCA3 19.5 19.7 20.7 20 20.5 20 20.5 20.3 19.4 x x x 9  mos. 

SCA4 19.8 20.2 20.8 21 21 21 21 20.6 20.2 19 18.6 x 11  mos. 

SCA5 20.2 20.4 20.7 21 20.7 21 20.7 20.5 20.2 19 19.1 x 11  mos. 

  Colored cell explanation:            

Precipitation is less than 30 year "Normal" for the month       

Precipitation is Wetter than "Normal" for the month       

Water surface elevation is within 12 inches of  ground surface, meets ACOE wetland hydrology   

Summer Draw Down           
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Water Surface and Groundwater Levels 

To assess the effects of the project on water levels and plant communities in the wetland 

surrounding the project, three monitoring transects were established in and adjacent to the 

wetland roughly perpendicular to the wetland edge so as to cross the present wetland margin 

edge (Figure 1). Each transect contains either five or six sites where a pair of wells (one to a 

depth of 12 inches and the other to a depth of 30 – 60 inches) were installed to measure water 

elevation (Figure 2). Transect SC and Transect SCB are both on the southern side of the wetland 

which is immediately adjacent to the project. Transect SCA is on the northern side of the 

wetland. A “T” fence post marks the location of each pair of well/piezometer along all three 

transects. Two gauge plates are used for measuring surface water below the dense floating mat 

that surrounds the gauge sites. One gauge plate is on Transect SC plot 6, the other is on Transect 

SCA plot 5. A Solinst Mini Water Level Meter is used to measure depth to groundwater to the 

nearest 0.01 feet. Surface and groundwater data are collected approximately once per week 

throughout the year (Table 1). Data have been collected weekly (with a few exceptions) since 

October 2013. 

 

 

 
Figure 2. Photo of typical pair of two monitoring wells at Transect SCA plot 3. Note ponded 

wetland water surrounding wells at time of photo.  

 

The park established two water surface elevation monitoring stations near the downstream extent 

of the project in 2009 to aid in engineering design of the project. These gauges continue to be 

monitored using a continuous recording meter. Data from these stations are not anticipated to 
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reflect effects of the project on stream or wetland hydrology due to their location at the 

downstream end of the project. These stations are anticipated to reflect changing conditions 

downstream on the private lands as channel grasses continue to grow in abundance and raise 

water levels in the park reach or when channel grasses are removed from the channel and water 

levels in the park channel become lower. 

All water surface gage site elevations are surveyed in NAVD 88. 

Summary Observations for Precipitation and Water Surface Elevation 

Precipitation for water year (WY) 2013-14 was about 32.4 inches and for WY 2014-15 was 

about 43.8 inches. Total annual precipitation for both WYs was substantially below the 30 year 

average of 71.2 inches. Total precipitation for WY 2014-15 was approximately 25 percent higher 

than for the previous year, WY 2013-14. 

 

The majority of monitoring well sites (7 of 12) showed a 1 to 3 month reduction from the 

previous year in meeting ACOE wetland hydrology criteria (groundwater elevation within 12 

inches of ground surface). Two of the well sites showed an increase from the previous year in 

meeting ACOE wetlands hydrology criteria. Three of the well sites show no change in the 

number of months that water elevation meets ACOE wetland hydrology criteria. 

 

Summer draw down occurred earlier in the first summer following project implementation – in 

June 2015 (WY 2014-15) compared to occurring in mid-July to mid-August in the summer of 

project implementation (WY 2013-14). 

 

Channel excavation commenced in July 2014 and a pronounced drop in groundwater levels 

along transects SC and SCB (about 125 and 160 feet respectively from project area) was 

observed, although groundwater level along transect SCA (about 1,000 feet from the project 

area) was unchanged. 

Wetland Vegetation Cover  

At each wellsite sampling location, a four square meter vegetation monitoring plot was 

established in June 2014. Each site was re-sampled in June 2015. At each monitoring plot plant 

species were identified and percent cover for each species was estimated to the nearest 5 percent, 

or if less than 5 percent, was described as 1 or 3 percent (Table 2). 

Wetland Vegetation Observations for 2014-2015 Monitoring Period 

 Nearly all plots are dominated (> than 50% relative cover) by non-native, FAC grasses 

 OBL and FACW plant species relative cover generally decreased from 2014 to 2015 at five 

plots and remained the same at nine plots. 

 Native plant species relative cover decreased from 2014 to 2015 at five plots, increased at 

two plots and remained the same at seven plots 

 Vegetation plots that experienced higher water levels for longer duration have a higher 

relative percent cover of OBL and FACW plant species. This was observed at; SC5, SC6, 

SCA2, SCA3, SCA4, SCA5, SCB2 and SCB3. 

 Plots with higher water levels for longer periods of time have a higher percent cover of 

native species (SC5, SCA2, SCA3, SCA4, SCA5, SCB2 and SCB3) 
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 A California Rapid Assessment Method (CRAM) analysis was completed for the pre-

project wetland conditions and estimated for post-project condition (Brown and Hancock, 

2012, Redwood National Park, 2013, CWMW 2009, 2012). CRAM analysis will be redone 

in year two (2016) or year three (2017) post- implementation. Two of the baseline CRAM 

study transects are located proximal to the wetland monitoring transects SC and SCB. The 

third CRAM study transect is located within the footprint of the project and is now 

occupied by planting mounds. CRAM will not be used on the planting mounds. Planting 

mound vegetation is being monitored for mortality separate from the wetland monitoring 

study. 

 

Table 2. Relative percent cover for obligate and facultative wetland (OBL & FACW) species and 

native species at each monitoring site along transects SC, SCA and SCB for 2014 and 2015. 

Transect and vegetation plot 

2014 2015 2014 2015 

OBL & FACW Species Native Species 

Relative Percent Cover (%) Relative Percent Cover (%) 

SC2 - in upland 0 0 0 0 

SC3 - in wetland 12 9 12 9 

SC4 - in wetland 18 3 0 0 

SC5 - in wetland 55 40 55 40 

SC6 - in wetland floating mat 100 94 1 14 

SCA1 - in wetland 3 8 2 4 

SCA2 - in wetland 73 73 8 32 

SCA3 - in wetland 100 98 62 41 

SCA4 - in wetland 81 85 42 40 

SCA5 - in wetland floating mat 56 81 33 39 

SCB1 - in upland 0 0 0 0 

SCB2 - in wetland 45 19 45 19 

SCB3 - in wetland 52 39 43 30 

SCB4 - in wetland 62 29 45 28 

 

 

Fish and Water Quality  

Methods 

There are four fish and water quality monitoring sites within the restoration project, a plunge 

pool below the SOC culvert at the head of the project channel (GPS 410187E/4569821N); within 

the West Tributary (GPS 410084E/4569973N); and two locations within the slough: upper 
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channel at a constructed large woody structure (LWD) (GPS 410195E/4569931N) and lower 

channel at another constructed large woody structure (GPS 410076E/4570093N).   

 

To monitor fish and other aquatic species presence, roe baited minnow traps (16.5 inches long, 

7.4 inches in diameter at the end, with a 1 to 1.5 inch opening in the cone) are used in Strawberry 

Creek. The traps, one at each location, are placed in pools and areas protected from stream flow 

in water deep enough to cover the trap. Soak time is less than four hours. Captured fish and 

amphibians from the retrieved traps are transferred to a small dishpan, anesthetized with carbon 

dioxide solution (Alka Seltzer), identified to species, counted, and the salmonids and amphibians 

measured to the nearest 1 mm on a wetted measuring board . The fish recover from the carbon 

dioxide in aerated buckets and are released back into Strawberry Creek.   

 

Water quality parameters; water temperature (°C), dissolved oxygen (mg/l), specific conductivity 

(µS), salinity (o/oo), and water depth (ft) are measured with a YSI Model 85 hand held meter at 

each site in conjunction with fish trapping.   

 

Additional fish and water quality monitoring is done at five locations downstream of the park 

restoration reach on private and county property. 

Results 

Monitoring began within the restored stream channel on 11/19/2014 and this report provides data 

to 12/1/2015. Results are presented in Table 3. Species caught within the project area in order of 

abundance were Threespine stickleback (Gasterosteus aculeatus), Rough-skinned newt (Taricha 

granulosa), Coastal Giant Salamander (Dicamptodon tenebrosus) [formerly known as Pacific 

Giant Salamander], and ammocete. No salmonids were captured during monitoring by Redwood 

National Park, however, National Marine Fisheries Service captured three coho salmon 

(Oncorhynchus kisutch) juveniles on 12/22/2014 and one again on 2/18/2015 within the project 

area. Amphipods (Gammarus) are present at the plunge pool below SOC culvert site, and 

macroinvertebrates such as dragonfly and caddisfly nymphs are also caught. A cormorant was 

seen diving and presumably fishing in the restored reach on 9/23/2015. 

 

Downstream of the project reach, coho juveniles were consistently captured at Wooden Bridge at 

Barlow Pasture, the next nearest downstream monitoring location 400 meters below the 

restoration reach (Table 3). Other fish captured downstream in the past were coastal cutthroat 

trout (O. clarki) and steelhead trout (O. mykiss).  

 

The fish consistently caught within the project area are indicative of the some of the poorer water 

quality parameters measured. Threespine stickleback are able to tolerate lower dissolved oxygen 

and higher temperatures, parameters where coho salmon would be absent. 

 

Water temperature measurements show seasonal and spatial differences. Strawberry Creek water 

temperatures within the project area ranged from 6.3 to 18.8°C, with values warmer in the 

summer and cooler in fall and winter (Appendix C, Figure C-1). Both the upper and lower slough 

channel sites were warmer than the upper channel plunge pool below the SOC culvert and the 

West Tributary.    
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Dissolved oxygen measurements showed some of the same seasonal and spatial differences 

(Appendix C, Figure C-2). Dissolved oxygen ranged from 2.8 to 10.5mg/l, the best values, 9.9 to 

10.5 mg/l, measured at the upper channel plunge pool below the SOC culvert at the head of the 

restored channel. This is consistent throughout the year as the channel is steeper and the water 

well mixed.  In the slough channels, where there is less mixing, dissolved oxygen values are 

lower, and lower in the summer versus winter. Though it is the first year of monitoring, the grass 

growing on the banks into the slough channel may further decrease dissolved oxygen values. 

 

Table 3. Results of fish and amphibian presence/absence monitoring using baited minnow traps 

within and downstream of the restored park Strawberry Creek channel. Number within 

parentheses indicates number caught. 

Strawberry 
Creek 
Location 

Sample Date 

11/19 
2014 

1/22 
2015 

3/24 
2015 

5/26 
2015 

7/20 
2015 

9/23 
2015 

12/01 
2015 

Plunge pool 
at head of 
channel 

 
0 

Coastal Giant 
Salamander 

(1) 

 
0 

 
0 

Threespine 
Stickleback 

(3) 

 
0 

 
0 

Upper 
channel LWD 

Threespine 
Stickleback 

(2) 

 
 

0 

Rough-
skinned 
newt (1) 

Rough-
skinned 
newt (3) 

Threespine 
Stickleback 

(12) 
 

Rough-
skinned 
newt (2) 

Threespine 
Stickleback 

(26) 

Threespine 
Stickleback 

(1) 

Threespine 
Stickleback 

(36) 

West 
Tributary 

Threespine 
Stickleback 

(1) 

 
0 

 
0 

Rough-
skinned 
newt (1) 

Threespine 
Stickleback 

(5) 
 

Rough-
skinned 
newt (6) 

Threespine 
Stickleback 

(8) 

Threespine 
Stickleback 

(13) 

Threespine 
Stickleback 

(120) 

Lower 
channel LWD 

Rough-
skinned 
newt (1) 

 
0 

Threespine 
Stickleback 

(2) 

Threespine 
Stickleback 

(3) 

Rough-
skinned 
newt (2) 

Threespine 
Stickleback 

(61) 

Threespine 
Stickleback 

(76) 

Threespine 
Stickleback 

(119) 

First Monitoring Site Downstream of Park Restored Reach 

Wooden 
bridge at 
Barlow 
Pasture 

Coho (1) 
Threespine 
Stickleback 

(1) 

Coho (8) 
Coho (1) 

Cutthroat 
(1) 

Coho (11) 
Threespine 
Stickleback 

(1) 

Rough-
skinned 
newt (1) 

Threespine 
Stickleback 

(61) 

Threespine 
Stickleback 

(44) 

Threespine 
Stickleback 

(13) 

Ammocete observed within project on 1/22/2015 
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Specific conductivity measurements also show some of the same seasonal and spatial differences 

(Appendix C, Figure C-3). Specific conductivity within the project reach ranged from 95.9 to 

141.8µS, which reflects the low conductivity of streams within the Redwood Creek watershed 

(Anderson 1980). Values were generally lower in March and probably are a reflection of more 

rain events.  The plunge pool below SOC, the upper-most site, is consistently lower in value, the 

water source coming from upstream versus the slough channels and West Tributary where there 

is more influence from the surrounding wetlands. 

Riparian Mound Vegetation Monitoring 

Riparian planting on the mounds included the use of three genera of tree species, Sitka spruce, 

red alder, and willows. The project design was to plant these trees in the following manner, 

spruce on the top third of the mound, then merging with alder in the middle third, which will 

merge with willows on the lower third (when looking at the mound in profile). All spruce trees 

were one year old stock planted in April 2015 spaced about 2.5 feet apart. About 300 alder trees 

were planted at the same time and not in the quantity specified due to tree mortality at the 

nursery. Replacement trees are being grown at the nursery and will be planted in winter 2015 –

2016. Willow stakes were planted in April – May 2015 along the entire water’s edge and up 

approximately one foot. Additional planting of willow is planned for the future to infill in areas 

to accelerate shading. 

Methods 

Riparian planting monitoring included the establishment of 16 plots measuring 9 square meters 

along the planting mounds on both sides of Strawberry Creek. The planting mounds were broken 

into 7 sub-mounds, using inlet breaks and the ends of the mounds to define the sub-mounds. 

These sub-mounds were numbered sequentially starting from the NE sub-mound, #1 

(downstream right side mound), circling around in clockwise fashion to the NW sub-mound, #7 

(downstream left side mound). Seven plots were established on the three eastern sub-mounds and 

9 on the four western sub-mounds. Monitoring plot locations were established 50 feet from sub-

mound end points. The plot locations were staggered across the three sides of the planting 

mounds, i.e. eastern, top, and western sides, to monitor growth and development of trees across 

all exposures and gradients. The 16 plots were established and sampled in late July 2015. Data 

collected at each plot included a count of planted tree seedlings by species, an ocular estimate of 

cover by species, an ocular estimate of overall planted stock cover, and number of dead 

mortality/missing trees. Some physical parameters for each plot were also determined. No data 

on volunteer vegetation was recorded, although some big leaf maple trees (Acer macrophyllum) 

were observed on the mounds along with abundant horse tail fern, clover and some non-native 

vegetation. 

Results  

The first year planting of spruce recorded 180 seedlings planted within the 16 sampling plots 

with all but one surviving to the sampling date of late July.  Few alder were planted this past year 

and willow was only planted along the very edge of the creek where a beaver exclusion fence 

was installed that prevents sampling of the willow. Within the established plots 179 live spruce, 

1 dead spruce, and one volunteer maple (Acer macrophyllum) were counted. The average 
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number of spruce per plot was 12 (±5), with a high of 21 and a low of 5. The average cover 

across all plots was 3% but varied by nearly as much across all plots. One plot recorded a 10% 

cover estimate, while three plots were barely recorded at 1%. 

Discussion  

Results were better than expected given the dry weather on the north coast in 2015. There was 

mortality of spruce occurring on the mounds outside of the sampling plots, and subsequent 

sampling years may reveal additional mortality. Park managers engaged in monthly watering of 

the mounds during the summer to help seedlings survive. Estimates of cover are essentially 

meaningless at this early stage of the project, particularly with spruce as the primary species 

providing the data this year. Cover estimates will become more relevant in later years after all 

planting has been completed. At this stage, the project has a good baseline dataset of spruce to 

follow over time. The lack of alder will be remedied during the upcoming 2016 winter, as this 

species will be planted. The lack of willow may be improved by additional planting a little 

farther up the slope and above the beaver fence. The volunteer maple, alder, and spruce observed 

but not sampled is a good sign and may indicate good site fertility for the planted stock. 

Channel Bank Condition 

Photo points have been established throughout the project area to document anticipated changing 

conditions over time. A series of photographs that document the channel bank for the entire 

reach of the project is in Appendix D.   

Of primary note is the invasion of non-native grass, primarily Glyceria fluitans, along nearly the 

entire length of the slough channel edge.  Project partners are investigating various options for 

controlling the grass including the use of herbicides and physical barriers such as burlap. The 

park is receiving technical assistance for herbicide use in a coho bearing stream from NOAA. 
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APPENDICES 
 

Appendix A. Strawberry Creek Restoration – NPS Reach, Redwood National Park Project 

Monitoring Plan. March 2013. 

 

Appendix B.  As Built Drawings by Michael Love and Associates. November, 2014. 

 

Appendix C. Water Quality Monitoring Graphs 

Figure C-1. Bi-monthly water temperatures (°C) at Strawberry Creek monitoring sites 

within and downstream of the park restoration project, November 2014 through 

December 2015.  Wooden Bridge at Barlow Pasture is the first downstream monitoring 

site below the restored park reach. 

Figure C-2. Bi-monthly dissolved oxygen (mg/l) values (°C) at Strawberry Creek 

monitoring sites within and downstream of the park restoration project, November 2014 

through December 2015. Wooden Bridge at Barlow Pasture is the first downstream 

monitoring site below the restored park reach. 

Figure C-3. Bi-monthly specific conductivity (µS) values at Strawberry Creek 

monitoring sites within and downstream of the park restoration project, November 2014 

through December 2015. Wooden Bridge at Barlow Pasture is the first downstream 

monitoring site below the restored park reach. 

 

Appendix D.  Aerial Photo from Google Earth, Channel Photos taken in summer 2015 and photo 

sequence of lower reach.   
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Appendix A. 

 

Strawberry Creek Restoration – NPS Reach, 

Redwood National Park Project Monitoring Plan 

March 2013 
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Strawberry Creek Restoration – NPS Reach, 

Redwood National Park Project Monitoring Plan 

March 2013 

Following completion of project implementation, Redwood National Park will coordinate post 

project monitoring to assess project success and guide adaptive management to meet project 

objectives.  The following implementation objectives have been established for Strawberry 

Creek restoration:   

 Restore portions of the stream channel to re-establish natural geomorphic processes and 

allow fish passage.   

 Remove and control invasive reed canary grass from portions of the stream channel, 

wetland, and floodplain.   

 Revegetate the riparian corridor with native species.   

 Fence the new plantings along the riparian corridor to prevent damage by elk browsing 

and associated streambank erosion and to keep beavers out.    

 Replace an undersized stream crossing that impedes fish passage and alters natural 

geomorphic processes.   

 

Restored Stream Channel 

As built drawings - Drawings will be prepared at completion of the project to provide a basis for 

comparing possible changes in the project area due to channel or structure adjustments or 

vegetation mortality.  They will also document channel complexity. 

Photo Points – Photo points will be established and will be used to document before and after 

conditions of the project.  Photo points will be repeated to capture the evolution of the project 

area. 

Improved Stream Habitat for Fish 

Fish distribution monitoring – Fish monitoring will document salmonid presence in the project 

area where presently there are none.  Strawberry Creek has been monitored at more than six 

locations since 2006.  The fish monitoring stations throughout Strawberry Creek range from 

upstream of the proposed project reach to the confluence of Strawberry Creek at Redwood Creek 

estuary south slough.  Monitoring is presently a joint effort of Redwood National Park and 

NOAA Fisheries Restoration Center.  The current locations (Figure 1) from upstream to 

downstream are: 

1. Old SOC culvert – immediately upstream of the project area 

2. Wooden bridge at Barlow pasture – 1,294 feet downstream of the downstream 

boundary of the project 

3. Hiltons Road culvert – downstream of project area 

4. Highway 101 bridge – downstream of project area 
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5. Humboldt County Waste Transfer Station box culvert – downstream of project 

area 

6. Humboldt County Waste Transfer Station- below beaver dam – downstream of 

project area. 

 

Figure 1.  Existing and proposed additional fish monitoring sites on Strawberry Creek. 

 

Coho salmon, cutthroat trout and steelhead have been trapped at the Hilton Road culvert.  

Steelhead trout have been trapped upstream at the wooden bridge at the Barlow pasture.  As 

salmonids are present as far upstream as Hiltons Road culvert, when project construction is 

complete, trapping will be concentrated upstream of Hiltons Road culvert and additional sites 

will be established within the project area (Figure 1).  The number of sites will be determined 

later, but will include the channel at the downstream end of the project, the confluence of the 

mainstem channel and West Tributary, and upstream of the West Tributary culvert.  Presently 

(2013), there are no fish, salmonid or otherwise, upstream of the West Tributary culvert and no 

open water/channel where the mainstem channel is proposed to be excavated.  
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Fish monitoring methodology will use salmon roe baited minnow traps deployed for three hours 

on a single day.  Electrofishing of channel reaches may be used, depending on the newly 

excavated channel bottom.  If the channel bottom is unconsolidated, deep mud would preclude 

wading to electrofish the channel. 

Water Quality – As fish distribution within the project is contingent on passage downstream of 

the project, several water quality parameters will be measured to determine an improvement in 

existing water quality that would be a proxy for suitable fish habitat.  These are dissolved oxygen 

(mg/l), water temperature (°C), and specific conductivity (µS).   Water quality measurements 

will be done at the time of fish trapping. 

Control of Reed Canary Grass 

The stream channel will be surveyed to determine if reed canary grass as a mat is covering the 

stream channel and the extent, if any, of reed canary grass in the channels.  Photo points will 

capture changes in vegetation throughout the project area. 

Riparian Vegetation Establishment 

Photo points - will be established and reoccupied throughout the project area to document 

riparian vegetation establishment and growth.  The photo points will also document the condition 

of channel form, culvert inlets and outlets, crib wall and log habitat structures, log steps and 

weirs, wetland side channels and overall project area. 

Adjacent Wetland Effects 

Water level monitoring - Presently, two recording stage gages record stage level in the project 

area.  One is located in the main channel at the downstream end of the project reach, and another 

is located approximately 150 feet away within the adjacent wetland.  A third gage, at a location 

to be determined, will be added in 2013 to measure water levels near the furthest extent of 

wetlands.  In addition, the recording gages continuously measure water temperature at one hour 

increments, data that will be incorporated in the water quality measurements. 

Wetland plant species composition – Between the third gage and margin of the wetland, 12 one 

square meter plots will be established and reoccupied to monitor wetland plant community.   At 

three locations (the third gage, a stake equidistant between the gage and wetland margin, and at 

the wetland margin) photographs at the four cardinal directions will be taken 10 to 20 feet out 

from the center (stake).  The vegetation composition will be measured in one meter square area 

plots at the four cardinal directions at each location.    

Reporting 

Summary reports will cover the first five years. 
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Appendix B. 

 

As-Built Engineering Drawings 

Dated: November 17, 2014. 
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Technical Memorandum 
Date:   February 10, 2015 

To:  Mitch Farro, Projects Manager, Pacific Coast Fish, Wildlife and Wetlands 
Restoration Association  

From: Rachel Shea, P.E., Engineering Geomorphologist, Michael Love & 
Associates, Inc. 

Michael Love, P.E., Principal Engineer, Michael Love & Associates, Inc.  

Subject: Interim As-Built Survey for the Strawberry Creek Restoration Project at 
Redwood National Park in Orick, CA (CDFW FRGP #P1110508) 

CC:   Darci Short, Redwood National Park 

Summary  

The memo presents the results of the interim as-built for the portions of the Strawberry 
Creek Restoration Project constructed in 2014. As-built drawing are shown as redline 
changes to the design plans (March 2012, Revision 1), and are presented in Attachment A. 
The as-built survey was conducted only for the project components constructed during the 
summer and fall of 2014, which included: 

• Mainstem of Strawberry Creek from Station 0+00 to 11+96 
• West Tributary Slough Channel from Stations 0+00 to approximately 2+00 
• 5 Log Step and Pools 
• 2 Log V-Weirs and Pools 
• 1 Rock Weir and Pool 
• 8 Log Habitat Structures 
• 8 Crib Walls 
• 10 Nurse Logs 
• 600 feet of side channel 

At the time of the as-built survey, the fencing was not installed and the project area was not 
planted.  

The West Tributary culvert replacement and restoration of approximately 150 feet of the 
West Tributary upstream of the culvert shown on the design plans were not constructed.  

Staff from PCFWWRA supervised the construction, with input from Michael Love & 
Associates (MLA) regarding log structure installation and channel grading. 

The constructed channels and planting mounds matched the design plans within acceptable 
tolerances and it is expected that the constructed portions of the project will perform as 
designed once fencing and planting are completed. 
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As-Built Survey Results 

MLA performed an as-built survey of the construction portions of the project on November 
7, 2014. The survey was conducted using a total station. Horizontal and vertical control was 
based on the temporary and permanent benchmarks established by MLA prior to 
construction.  Data collected included: 

1. Thalweg survey of the Mainstem and West Tributary channels with point spacing 
approximately every 25 feet  

2. Invert elevations of Log Step structures  
3. Centerlines of Planting Mounds with point spacing approximately every 50 feet 
4. Locations of Log Habitat Structures and Nurse Logs 
5. Nine cross sections extending across the channel from the outside edges of the 

Planting Mounds 

Field inspections and the as-built survey documented the following deviations from the 
plans: 

1) The downstream portion of the Strawberry Creek Mainstem and east Planting 
Mound were realigned to the west between Stations 0+00 and 2+75 to reduce the 
amount of gravel and fill material needed for the planting mound on the west side of 
this portion of channel.  This was performed at the direction of MLA during 
construction. 

2) The two side channels to the west of Station 6+00 were eliminated due to 
construction access difficulty with inundated ground. Equivalent lengths of side 
channel were constructed along the south side of the West Tributary Planting 
Mound and along the west side of the Strawberry Creek Planting Mounds from the 
West Tributary and connecting to the side channel at the existing CMP outfall to the 
northwest of the West Tributary. This was performed at the direction of MLA 
during construction. 

3) Nurse Log placement was revised by MLA as necessary to place them adjacent to the 
constructed side channels. 

4) The Log Crib Walls at the East Tributary and downstream reach of the existing 
Strawberry Creek channel were field located by PCFWWRA during construction.  

5) Log Habitat Structures were installed in locations directed by MLA. 
6) Upon excavation, it was determined that the buried CMP near station 12+00 of 

Strawberry Creek was found to be 48” in diameter, and the outlet invert was found 
to be approximately 1.5 feet lower than shown on the design plans.  Therefore, the 
1.5-foot drop at the culvert outfall shown on the design plans did not exist.  To 
facilitate fish passage to the culvert, the Facing Class RSP was eliminated and one 
Rock Weir and two log Vee Weirs were constructed to create 6-inch drops in the 
water surface profile from the culvert outfall to the new channel thalweg. The rock 
weir was installed 0.6 feet above the culvert invert to retain natural streambed 
material within the culvert. 
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7) The Planting Mound on the east side of Strawberry Creek was extended upstream 
from station 9+50 to Station 10+25 due to lower than expected existing ground in 
this area. The extended Planting Mound will provide suitable elevations for planting 
spruce and alder trees. 

8) The As-Built cross sections and profiles reflect minor deviations from the design. 
The deviations will not affect the anticipated performance of the project.  

 

This As-Built plan set represents an interim as-built document for the project. A final As-
built plan set will be completed once the West Tributary culvert replacement and channel 
restoration are implemented.  

 

Attachment 1: Interim As-Built Plans (11,7/14) 
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Appendix C. 

 

Figure C-1. Bi-monthly water temperatures (°C) at Strawberry Creek monitoring sites within 

and downstream of the park restoration project, November 2014 through December 2015.  

Wooden Bridge at Barlow Pasture is the first downstream monitoring site below the restored 

park reach. 

Figure C-2. Bi-monthly dissolved oxygen (mg/l) values (°C) at Strawberry Creek monitoring 

sites within and downstream of the park restoration project, November 2014 through December 

2015.  Wooden Bridge at Barlow Pasture is the first downstream monitoring site below the 

restored park reach. 

Figure C-3. Bi-monthly specific conductivity (µS) values at Strawberry Creek monitoring sites 

within and downstream of the park restoration project, November 2014 through December 2015.  

Wooden Bridge at Barlow Pasture is the first downstream monitoring site below the restored 

park reach. 
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Figure C-1. Bi-monthly water temperatures (°C) at Strawberry Creek monitoring sites within and 

downstream of the park restoration project, November 2014 through December 2015.  Wooden 

Bridge at Barlow Pasture is the first downstream monitoring site below the restored park reach. 
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Figure C-2. Bi-monthly dissolved oxygen (mg/l) values (°C) at Strawberry Creek monitoring 

sites within and downstream of the park restoration project, November 2014 through December 

2015.  Wooden Bridge at Barlow Pasture is the first downstream monitoring site below the 

restored park reach. 
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Figure C-3. Bi-monthly specific conductivity (µS) values at Strawberry Creek monitoring sites 

within and downstream of the park restoration project, November 2014 through December 2015.  

Wooden Bridge at Barlow Pasture is the first downstream monitoring site below the restored 

park reach. 
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Appendix D. 

Photo points showing stream bank and channel conditions mid-summer, 2015. 
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Figure D-1. Google earth image dated 7/14/2015 showing the project reach approximately nine months 

post-construction of Strawberry Creek mainstem and portion of West Tributary reaches. Visible in photo 

are the crib wall structures providing conveyance of flows between wetland and constructed channel, 

planting mounds covered with redwood bark mulch, open water channel of mainstem and West 

Tributary and invasive grasses lining the bank at the water’s edge. The portion of the project not yet 

constructed is the culvert replacement on West Tributary and log structures upstream of the culvert. 

Private lands 

Redwood National Park 

Downstream end of project 

Upstream end of project 

Strawberry Creek 
Mainstem 

West Tributary 

Scale: 

Crib wall structure between 

channel and wetland 
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Photos of Strawberry Creek channel and banks from downstream end of project to upstream end. 

Photos taken August 06 and 07, 2015. 

 
PP 50 (STA 0+50). From mainstem right bank. 
View of downstream end of project, looking 
downstream. 

 
PP 50 (STA 0+50). From mainstem right bank. 
View of downstream end of project, looking 
across channel. 
 

 
PP 50 (STA 0+50). View from mainstem right 
bank, looking upstream oblique across channel 
to left bank. Note large spruce on right bank at 
upper end of reach. 
 

 
PP 53 (STA 2+90). View from mainstem right 
bank, looking downstream oblique across 
channel to left bank. Note large spruce on left 
bank is same as in PP 50. 

 
PP 53 (STA 2+90). View from mainstem right 
bank, looking directly across channel to left bank. 

 
PP 54 (STA 4+50). View from mainstem right 
bank, looking downstream. Crib wall structure in 
distance is same as that in photo above. 
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PP 54 (STA 4+50). View from mainstem right bank, 
looking obliquely across channel to confluence of 
West Tributary channel with mainstream 
Strawberry Creek. 
 

 
PP 54 (STA 4+50). View from mainstem right bank, 
at confluence of West Tributary channel with 
mainstem Strawberry Creek, looking directly up 
West Tributary channel. 

  
PP 54 (STA 4+50). View from mainstem right bank, 
on top of mound, at confluence of West Tributary 
channel with mainstem Strawberry Creek, looking 
obliquely  up  West Tributary channel. 
 

  
PP 55 (STA 5+50). View from mainstem right bank, 
on top of mound, looking across channel to crib 
wall structure on left bank. 

  
PP 56 (STA 7+00). View from mainstem right bank, 
on top of mound, looking downstream obliquely 
across channel. 

  
PP 56 (STA 7+00). View from mainstem right bank, 
on top of mound, looking obliquely across channel 
to left bank. 
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PP 56 (STA 7+00). View from mainstem right 
bank, on top of mound, looking directly across 
channel to left bank. 
 

 
PP 56 (STA 7+00). View from mainstem right 
bank, on top of mound, looking obliquely 
upstream. 
 

 
PP 57 (STA 8+30). View from mainstem right 
bank, on top of mound, looking obliquely 
downstream. 

 
PP 57 (STA 8+30). View from mainstem right 
bank, on top of mound, looking obliquely 
upstream and across log crib structure that 
provides surface water flow conveyance between 
wetland and Strawberry Creek mainstem. 
 

 
PP 58 (STA 8+90). View from mainstem right 
bank looking downstream. 

 
PP 58 (STA 8+90). View from mainstem right bank 
looking directly across channel to left bank. 
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PP 58 (STA 8+90). View from mainstem right bank 
looking upstream. 
 

 
PP 59 (STA 9+50). View from mainstem right bank 
looking upstream. 
 

 
PP 60. (STA 11+50) View from mainstem right bank 
looking obliquely downstream. 
 

 
PP 61. View from West Tributary (STA 0+30) right 
bank at confluence with mainstem looking 
obliquely downstream along mainstem. 
 

 
PP 61. View from West Tributary (STA 0+30) right 
bank at confluence with mainstem looking 
obliquely upstream along West Tributary toward 
Old SOC Access Road. 

 
PP 62. View from West Tributary (STA 1+10) right 
bank at near upstream end near Old SOC Access 
Road looking downstream along West Tributary. 
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All photos below are taken from near the downstream end of the project looking south east 

across the wetland at about photo point 2.5. 

 

 
12/07/2012. Before construction 
 

 
08/13/2014. Fabric (burlap) 
layer in place. Gravel being 
placed on top. 
 

 
08/19/2014. Gravel portion of 
mounds in place allowing 
equipment access. Channel 
vegetation excavation in 
progress. 
 

 
08/22/2014. Channel fill (clean, no 
vegetation) being excavated. 
 

 
09/24/2014. Equipment work 
completed and mulch spread 
one day before first storm of 
year. 
 

 
01/22/2015. Park staff 
sampling for fish. Note 
Glyceria. beginning to grow 
along channel edge. 

 
03/02/2015. Fence construction 
getting underway. Excavator in 
distance installing 12 ft. wood 
posts. 
 

 
03/18/2015. Fencing 
construction in progress. 
 

 
09/22/2015. At end of first 
summer following project 
construction. Spruce seedlings 
are planted, but are not visible 
in this photo due to abundant 
equisetum. 
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