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Northwest Ecological Services, LLC (NES), Coastal Geological Services, Inc (CGS) and 
Fairbanks Environmental Services, Inc. (FES) were retained by Whatcom County Public Works 
to prepare a Wetland Characterization and Analysis of the Chuckanut Village Marsh. �
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Figure 8. Salinity per Sampling Station – Chuckanut Village Marsh 
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Table 1. Salinity Categories (Cowardin et. Al. 1979) 

 
Classification Levels for Salinity 

 
Level Salinity, ppt 
Fresh <0.5 
Mixhaline 0.5-30. 
Euhaline 30.0-40.0 
Hyerhaline >40.0 
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Table 2. Wetland Classification and Categorization Summary 

Hydrogeomorphic 
Class 

Cowardin 
Classification 

COB Wetland 
Category 

DOE Wetland 
Category 

Slope/Depressional PFO/PSS/PEM/EEM II (wildlife 29pts) II 
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Table 4.  Chuckanut Creek spawner data collected by City of Bellingham technicians 
between October and May of 2001 through 2006.   

Year (October - May) 
Species 2001 - 

2002 
2002 - 
2003 

2003 - 
2004 

2004 - 
2005 

2005 - 
2006 

Total 

Live 1,171 5,217 1,143 247 69 7,847 
Dead 1,086 3,764 400 63 183 5,496 Chum 
Redds 7 431 201 9 53 701 
Live 72 115 90 69 4 350 
Dead 59 40 14 5 0 118 Coho 
Redds 3 21 17 5 0 46 
Live 0 0 0 1 1 2 
Dead 0 0 0 1 0 1 Chinook 
Redds 0 0 0 0 0 0 
Live 0 0 0 0 0 0 
Dead 1 0 0 0 0 1 Steelhea

d 
Redds 3 5 0 8 0 16 
Live 0 0 0 0 0 0 
Dead 0 0 0 0 0 0 Cutthroat 
Redds 0 1 1 5 0 7 
Live 3 3 1 37 6 50 
Dead 64 0 1 13 4 82 Unknown 
Redds 67 27 0 3 1 98 
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Figure 1. Vicinity Map 
(Googlemaps, 2008) 
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Figure 2. Approximate Review Area Boundary 
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Figure 5. South Bellingham Bay Watershed 
(Source: COB GIS Watershed and Subbasin map) 
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Figure 6. USDA Natural Resources Conservation Service 
Soil Survey 
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APPENDIX D: FIELD NOTES 
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• At 9:36 pm PDT, apparent high water and flooding tide temporarily reverses to ebbing 
current  

• At this time water surface at downstream end of culvert is equal to top edge of culvert opening + 
0.03 ft (water 0.03 ft above top of opening) 

• Prior to high slack, several current reversals observed near high slack 
• Flood current consistently greatest exiting mid-level of north end culvert 
• 10 minutes post high slack, current greatest at near surface exiting south end culvert 
• May 8, 2008 at 9:40-9:47 pm, current flooding 
• 9:49 pm current starts ebbing, velocity quickly increased to maximum seen so far 
• 10:03 pm PDT, water still flooding in channel landward of culvert 
• 10:08 pm PDT, water slowly ebbing at same location 

 
Biological Observations in Tide Channel 

• One small fish observed 2- 8 ft landward of north end culvert, approximately 1.2 inches long 
(unknown species, but thin), found in the upper half of water column (not sculpin) 

• Several species of swimming invertebrates observed (3 +) immediately landward of landward end 
of 18” culvert 

Tide Channel Depths at High Water 
Water Depths at high slack upstream from 18” culvert 
Distance  Depth 
0.2 ft landward of culvert 1.3 ft 
3.0 ft landward of culvert 1.15 ft 
6 ft landward of culvert 1.0 ft 
15 ft landward of culvert 1.0 ft 
  
20 ft at bend landward of culvert 0.7 ft 
15 ft N of bend in channel 0.5 ft 
  
15 ft S of landward ditch T 0.45 ft 
5.0 ft S of landward ditch T 0.65 ft 

  
• Immediately downstream of waterward end 18” culvert; water depth 2.0 ft  
 

Distance Depth 
0.2 ft downstream 1.9 ft 
2.0 ft downstream 2.1 ft 
5.0 ft downstream 2.25 ft 

 
 



�

������� �	
���	����
����� � �	
 �	��� ���������������
 � � �

�

Tide Channel Profiles 
• At 2.5 ft landward of culvert channel width is 5.0 ft  
• At 5.0 ft landward of culvert channel width is 6.0 ft  
• At 8.0 ft landward of culvert bank full width 6.5 ft 

o Evidence of erosion on both banks, west bank a vertical scarp 0.6 ft high, east bank 
vertical scarp 0.8 ft below water surface with total height of 2.0 ft 

o Channel depth 0.7 ft to 0.9 ft all the way across 
 

• CGS: Eliminate contours on map showing deep area angling off side of channel immediately 
landward of culvert, in fact this is higher elevation with aspens growing 

• 8 ft south of small bend in channel, approximately 15.0 ft landward of culvert, water depth is 1.0 ft 
(debris and wood apparently in SW channel) 

• At 15 ft landward of culvert depth is 1.0 ft and wetted width is 4.0 ft 
• 15 ft N of bend in channel depth 0.5 ft deep, bank full width is 7.7 ft, bank is undercut on both 

sides, west side water is 0.3 ft deep on a gently sloping lower bank with near vertical 0.7 ft above 
and overhang with excessive aspen tree roots (1.0 – 1.3 ft (bank overhang on west side). Bank 
overhang on N side bank overhang is  0.3 - 0.5 ft, (note: examine stratigraphy of banks in 
daylight) 

• Tide channel is a straight artificially-cut channel in plan view 
• Old beach deposits, sandy beach deposits with approximately 20% gravel 
• 25 ft landward of bend, depth varies, is approximately 0.6 ft, cross-section maximum width is 8.6 

ft west side bank undercut 0.3-0.8 ft, east side bank undercut 0.1-0.8 ft  
• At 15 ft downstream of ditch T, depth is 0.45 ft, width is 8.4 ft, south side bank undercut 0.3-0.8 ft, 

east side bank undercut 0.1-0.8 ft, organic stained soil at slightly wavering depth of 0.8 - 1.3 ft 
above water surface at 10:05 pm PDT  

• 5 ft waterward of ditch T, depth is 0.65 ft, apple trees (?) near ditch T on west side on high ground 
 

Marsh Observations 
• 40-70 ft northeast of ditch thalweg, standing water ponds in saltgrass area in north central portion 

of salt grass area, tasted and appeared fresh and tannin rich, water surface appears equal 
elevation to water in ditch. Generally 3+ ponds with saltgrass popping through at approximately 
10-25 ft long. And on landward side of fence line paralleling alley(?) ROW.  

• Entering rushes to NW at old fence post corner (bayward of closest relatively new house, at SW 
end fences where intersects ditch, possibly in alley behind Fairhaven.) Ditch channel width 
ranged from 2.5-3.4 ft, thalwag depths generally 1.1-1.2 ft deep. At 10:20 pm PDT, current ebbing 
in ditch at an accelerating rate 

• On southwest side of longest ditch, numerous small intersecting ponds with considerably less 
overall size, but more widespread wet pockets 

• At 10:30 pm PDT water surface 0.8 ft above top of culvert with ebbing tidal current 
• Further southwest in marsh towards hill of mansions; several sinuous channels…with water depth 

= 0.7 ft, in area of partial coverage silver weed 
• Further west, southwest adjacent to large landward cattail patch; more widespread ponds among 

rushes(?), very wet 
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Mud Bay Beach Observations 
• At beach west of parking lot water was calm and moderate density floating detritus such as 

eelgrass and algae (dead) was apparent.  
• Water surface 0-0.5 ft waterward of dune grass mats/water at vegetation line. Water surface 

elevation 0 – 0.4(?) ft below continuous dune grass 
So tidal water was high, but has not overtopped the banks by too much inside the marsh.  
 

Second, 12” Culvert 
• At 12” culvert east of road, rubber “tidegate” partially inundated, slightly more than half inundated, 

water surface equal to approximately 1/3 of the way up the 12” culvert at 10:45 pm PDT. 
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APPENDIX E: PHOTOGRAPHS 
 
 



Photo 1. Downstream end of Fairhaven 
Avenue culvert. Low tide.  

 
 
 
 
 
 
 
 
 

Photo 2. Marsh ditch at intersection 
between two primary ditches. Low tide.  



 

Photo 3. View east from Ditch 
intersection. Viewing southern ditch. 
Juncus Unit on right of ditch; PEM 
Distichlis Unit left of ditch; PEM Typhus 
unit ahead and left of ditch. Low tide.  

 
 

Photo 3. View south from middle of north/south 
ditch. From from PEM Juncus unit into PEM 
Distichlis Unit.  Low tide.  

Photo 4. View south. Detail north/south ditch about 
30 feet upstream of ditch intersection. Low tide.  



Photo 5. View west from PEM Juncus 
Unit view PSS Deciduous Shrub Unit. 
Low tide.  

Photo 6. View northwest into PEM Typha 
Unit. Low tide.  

Photo 7. View south into PEM Juncus 
Unit. Low tide.  



Photo 8. Detail in Palustrine Forested 
Community. Low tide.  

Photo 9. Detail in Palustrine Scrub-Shrub 
community in the Salix Unit. Note surface 
water channel. Low tide.  



 

Photo 10. View north into Palustrine 
Emergent community, Typha Unit. Low 
tide.  

Photo 11. Detail of Palustrine Emergent 
community, Distichlis Unit. Photo taken 
after day of heavy rains. Pools had tannic 
water with mosquito larvae. Low tide.  

Photo 12. Detail of existing parking area 
and Upland Shrub community. Low tide.  

OHHW Mark  
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APPENDIX F: SPECIES LISTS 
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Chuckanut Village Marsh Plant List 

Scientific Name Common Name Salt Sensitivity 

 
Wetland 
Indicator 

Upland Forest  
Abies grandis Grand fir NI FACU- 
Acer macrophyllum Big-leaf maple NI FACU 
Alnus rubra+ Red alder S FAC 
Amelanchier alnifolia Serviceberry NI UPL 
Betula papyrifera Paper birch NI FACU 
Gaultheria shallon Salal NI FACU 
Ilex aquifolium English holly NI NI 
Mahonia aquifolium Tall Oregon grape VS UP 
Oemleria cerasiformis+ Indian plum NI FACU 
Picea sitchensis Sitka spruce VS FAC 
Polystichum  munitum+ Sword fern S FACU 
Prunus avium* Sweet cherry NI NI 
Pseudotsuga menziesii+ Douglas fir NI FACU 
Rubus spectabilis Salmonberry S FAC+ 
Rubus ursinus Wild blackberry S FACU 
Sambucus racemosa Red elderberry NI FACU 
Thuja plicata Western red cedar NI FAC 
Tsuga heterophylla Western hemlock VS FACU- 
Palustrine Forested  
Alnus rubra+ Red alder S FAC 
Carex obnupta+ Slough sedge S OBL 
Gaultheria shallon Salal NI FACU 
Lonicera involucrata+ Black twinberry S FAC+ 
Lysichitum americanum Skunk cabbage VS OBL 
Malus fusca Crabapple S FACW 
Picea sitchensis Sitka spruce VS FAC 
Polystichum  munitum Sword fern S FACU 
Rubus spectabilis Salmonberry S FAC+ 
Rubus ursinus Wild blackberry S FACU 
Thuja plicata Western red cedar NI FAC 
Tsuga heterophylla Western hemlock VS FACU 
Upland Shrub  
Amelanchier alnifolia Serviceberry NI UPL 
Betula papyrifera Paper birch NI FACU 
Mahonia aquifolium Tall Oregon grape VS UP 
Maianthemum dilatatum+ False lily-of-the-valley S FAC 
Malus fusca+ Crabapple S FACW 
Polygonum cuspidatum Japanese knotweed NI FACU 
Polystichum  munitum Sword fern S FACU 
Populus tremuloides Quaking aspen NI FAC 
Populus trichocarpa+ Black cottonwood FAC FAC 
Rosa nutkana+ Nootka rose S FAC 
Thuja plicata Western red cedar NI FAC 
Vicia gigantea Giant vetch MS NI 
Upland Beach Fringe  
Achillea millefolium Yarrow NI UP 
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Artemisia campestris Northern wormwood NI NI 
Cytisus scoparius* Scot's broom NI NI 
Elymus mollis+ American dunegrass MT NI 
Grindelia integrifolia Coastal gumweed VT FACW 
Heracleum lanatum+ Cow parsnip VS FAC+ 
Lathyrus japonicus Maritime peavine S NI 
Mahonia aquifolium Tall Oregon grape VS UP 
Rosa nutkana+ Nootka rose S FAC 
Sambucus racemosa Red elderberry NI FACU 
Palustrine Scrub-Shrub  
Carex lyngbyei Lyngby’s sedge T OBL 
Carex obnupta+ Slough sedge S OBL 
Crataegus douglasii Black hawthorn NI FAC 
Epilobium watsonii Watson’s willow-herb NI FACW- 
Gautheria shallon Salal NI FAC 
Heracleum lanatum Cow parsnip VS FAC+ 
Holcus sp. Velvet grass NI FAC 
Hordeum brachyantherum Meadow barley MT FAC- 
Iris pseudacorus Yellow-flag iris VS OBL 
Juncus balticus Baltic rush VT FACW 
Juncus effusus Soft rush NI FACW 
Lonicera involucrate+ Black twinberry S FAC+ 
Lysichitum americanum+ Skunk cabbage VS OBL 
Malus fusca+ Crabapple S FACW 
Oenanthe sarmentosa+ Water parsley MT OBL 
Phalaris arundinacea Reed canarygrass MT FACW 
Populus tremuloides+ Quaking aspen NI FAC 
Rumex crispus Curly dock MS FAC+ 
Salix hookeriana+ Hooker's willow M FACW- 
Salix lasiandra Pacific willow NI FACW+ 
Salix scouleriana Scouler willow NI FAC 
Salix sitchensis+ Sitka willow NI FACW 
Thuja plicata Western red cedar NI FAC 
Palustrine Emergent  
Aster subspicatus+ Douglas' aster MT FACW 
Carex lyngbyei+ Lyngby’s sedge T OBL 
Carex obnupta Slough sedge S OBL 
Distichlis spicata+ Seashore saltgrass VT FAC+ 
Epilobium watsonii Watson’s willow-herb NI FACW- 
Festuca rubra Red fescue MT FAC+ 
Heracleum lanatum Cow parsnip VS FAC+ 
Holcus sp. Velvet grass NI FAC 
Juncus balticus+ Baltic rush VT FACW 
Juncus effusus Soft rush NI FACW 
Oenanthe sarmentosa Water parsley MT OBL 
Phalaris arundinacea*+ Reed canarygrass MT FACW 
Plantago maritima Seaside plantain VT FACW 
Potentilla pacifica+ Pacific silverweed MT OBL 
Rubus discolor* Himalayan blackberry S FACU 
Rumex crispus Curly dock MS FAC+ 
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Salicornia virginica Pickleweed VT OBL 
Salix hookeriana Hooker's willow M FACW- 
Salix lasiandra Pacific willow NI FACW+ 
Salix scouleriana Scouler willow NI FAC 
Salix sitchensis Sitka willow NI FACW 
Scirpus maritimus Seacoast bulrush T OBL 
Scirpus microcarpus Small-fruited bulrush S FACW 
Spiraea douglasii Hardhack NI FACW 
Triglochin maritimum Seaside arrowgrass VT OBL 
Typha latifolia+ Common cattail S OBL 
* non-native   + dominant species in unit or community 

�

�
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APPENDIX G: SALINTY INDICATOR LISTS 
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APPENDIX B 

Salt sensitivity rating of the estuarine wetlands and associated uplands flora of the Pacific Northwest 
(*=estimated) from Hutchinson (1991). 
 
Very Sensitive 
Tsuga heterophylla 
Angelica arguta 
Berberis aquifolium 
Caltha asarifolia 
Carex rostrata 
Equisetum fluviatile 
Galium cymosum 
Habenaria dilatata 
Heracleum lanatum 
Hypericum formosum 
Iris pseudoacorus 
Juncus nevadensis 
Lysichitum americanum 
Mentha arvensis 
Mentha piperata 
Myosotis laxa 
Pichea sitchensis 
Rumex acetosella 
 
Sensitive 
*Aira praecox 
*Alnus rubra 
*Angelica lucida 
*Anthoxanthum odoratum 
*Athyrium felix-femina 
*Calamagrotis 
nutkaensis 
*Carex obnupta 
*Cornus stolonifera 
*Equisetum arvense 
*Glyceria grandis 
*Holcus lanatus 
*Hypochaeris radicata 
*Lonicera involucrata 
*Maianthemum 
dilatatum 
*Physocarpus capitatus 
*Polystichum munitum 
*Potentilla palustris 
*Pteridium aquilinum 
*Ribes sanguineum 
*Vaccinium spp. 

Alisma plantago-aquatica 
Bidens cernua 
Bromus mollis 
Juncus articulatis 
Juncus oxymeris 
Lathyrus japonicus 
Menyanthes trifoliate 
Pyrus fusca 
Rosa gymnocarpa 
Rosa nutkana 
Rubus spp. 
Rumex conglomeratus 
Sagittara latifolia 
Scirpus microcarpus 
Sium suave 
Typha latifolia 
 
Moderately Sensitive 
*Ammophila arenaria 
*Lathyrus palustris 
*Phargmites communis 
*Rumex crispus 
*Salix hookeriana 
*Vicia gigantea 
Achilea millefolium 
Agropyron repens 
Cicuta douglasii 
Dactylis glomerata 
Limosella aquatica 
Lotus ulignosus 
Lythrum salicaria 
Plantago lanceolata 
Poa pratensis 
Scirpus acutus 
Scirpus validus 
Sonchus arvensis 
Trifolium spp. 
 
Moderately Tolerant 
*Elymus mollis 
*Hordeum brachyantherum 
*Oenanthe sarmentosa 
*Phalaris arunidacea 

*Scripus cernuus 
Agrostis alba 
Aster subspicatus 
Eleocharis acicularis 
Eleocharis palustris 
Eleocharis parvula 
Festuca arundinacea 
Festuca ruba 
Lolium perenne 
Lotus corniculatus 
Potentilla pacifica 
Ranunculus cymbalaria 
Scripus americanus 
Trifolium wormskjoldii 
 
Tolerant 
*Orthocarpus castillejoides 
*Typha angustifolia 
Carex lyngbyei 
Deschampsia caespitosa 
Glaux maritima 
Hordeum jubatum 
Juncus gerardii 
Liliaeopsis occidentalis 
Scripus maritimus 
Stellaria humifusa 
 
Very Tolerant 
*Grindelia integrifolia 
*Suaeda maritima 
*Triglochin concinnum 
*Triglochin maritimum 
Atriplex patula 
Cotula coronopifolia 
Distichlis spicata 
Jaumea carnosa 
Juncus balticus 
Plantago maritima 
Salicornia europea 
Salicornia viginica 
Spergularia canadensis 
Spergularia marina 
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Location of Existing Stream Outlet

 
 
 
 
 
 
 

Chuckanut Bay 1930’s 

 
 
 

Chuckanut Bay 1920’s 
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