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On June 16 through 18, 1999, Janet Blake and I performed macroinvertebrate sampling in Fife Creek.  The headwaters of Fife Creek are above Armstrong Woods State Park.  Along its journey, the creek flows through the Park and downstream past many privately owned properties with homes and human landscaping right along its banks.  

At the time of sampling, the creek was flowing adjacent to the Armstrong Woods upper parking lot and picnic area.  The creek flows subsurface through most of the park and surfaces again adjacent to the Ranger Kiosk at the park entrance.  On June 17, 1999 I collected water quality samples from the following three areas of the creek (Figure 1):

· Upper Fife Creek – Immediately upstream of the upper parking area and picnic grounds

· MD-Fife Creek – Begins at Ranger Kiosk at entrance to park and downstream about 500 feet.  

The main MD-Fife samples were collected approximately 500 feet downstream of the Ranger Kiosk (downstream of the park boundary and upstream of bridge 14 (a covered bridge on private property).  A dissolved oxygen reading was taken in the creek adjacent to the Ranger Kiosk.

· Fife Creek @ Mill St. – At the dead end of Mill Street

Three main sites were sampled (Figure 1) and a fourth site was tested for dissolved oxygen only.  The three main sites were sampled for dissolved oxygen, temperature, pH, specific conductance, total and fecal coliform, minerals, and nutrients.  The first four parameters listed were tested in the field.  The last five parameters listed were sent to Sequoia Lab for analysis.

The field data is summarized in the table below.  

Station

Time
DO

(mg/l)
Temp.

oC
SC 

umhos/cm
pH

Upper Fife Cr.
1230
10.0
15.1
285 (252)
8.1 (8.12)

MD-Fife Cr. 2
1530
5.8
---
---
---

MD-Fife Cr.
1500
7.4
16.4
185 (161)
6.8 (6.82)

Fife Cr. @ Mill St.
1140
9.4
18.0
255 (264)
7.7 (7.70)

Lab data is summarized in the table below and on the attached data sheets prepared by Sequoia Analytical Lab.

Parameter 
Upper Fife Creek
MD-Fife Cr.
Fife Cr. @ Mill St.

Calcium (mg/l)
24.8
15.8
15.7

Magnesium (mg/l)
12.4
7.27
14.8

Silica (SiO2) (mg/l)
19.3
16.3
14.9

Sodium (mg/l)
10.2
7.23
7.5

Chloride (mg/l)
4.99
4.33
5.11

Sulfate (mg/l)
13.5
6.96
10.6

TDS (mg/l)
161
106
136

Total Alkalinity (mg/l)
124
78
114

Bicarbonate Alkalinity (mg/l)
124
78
114

TPO4 (as Total P) (mg/l)
ND
0.0512
0.0512

Hardness (mg/l)
113
69.3
100

Total Coliform (MPN/100 ml)
33
7
>1600

Fecal Coliform (MPN/100 ml)
2
<2
140

Data Evaluation

Dissolved oxygen is very low when the creek emerges from the gravels at the downstream end of the park (MD-Fife2) and increases as the creek flows downstream.   I did not observe any fish in the pools immediately downstream of the emergence but I did observe them below the park boundary as well as at the Upper Fife Creek sampling site. 

Temperature data ranged from 15.1 to 18.0 degress Celcius.  Temperatures were measured in riffle areas and represent one point in time. 

Specific conductance and mineral parameters decreased from Upper Fife Cr. to MD-Fife Cr., most likely because of the filtering capacity of the gravels the creek flows through.  Specific conductance, as well as magnesium, chloride, sulfate, TDS, alkalinity, and hardness, increases between the MD-Fife Cr. site and Mill Street.  It is difficult to assess from this limited data whether the increase is a result of geogenic or man-made sources of minerals, however man-made sources are suspected.

pH decreased from 8.1 above the park to 6.8 at the MD-Fife Cr. site and increased at the Mill St. site.  The decrease again appears to be related to the subsurfacing of the waters through the park, perhaps because of the effects of the Redwood trees which I believe make the soil acidic.  It is difficult to assess from this limited data whether the increase between the MD-Fife Cr. site and Mill St. is a result of geogenic or man-made sources.

Total phosphate was not detected at the Upper Fife Creek site, but was detected just above the detection limit at the MD-Fife Creek site and at the Mill St. site.  

Total and fecal coliform were detected at low levels at the Upper Fife Creek and MD-Fife Creek sites and at high levels at the Mill St. site.

This monitoring data indicates that there are several water quality issues in Fife Creek:

First, the water quality of the creek is altered as it flows subsurface through the park.  The water quality parameter of particular concern is dissolved oxygen because the levels are below the Basin Plan water quality objective of 6.0 mg/l for the COLD beneficial use.  Specific conductance and pH were also affected.

Second, increases in several parameters between the MD-Fife Cr. site and the Mill St. site indicate potential sources of man-made pollution.  The parameters of particular concern in this regard are specific conductance, total and fecal coliform, phosphate, and pH.

Recommendations

Future water quality monitoring in the creek is recommended and should include the following:

1. Deployment of Hydrolabs at a minimum of three locations in the creek to evaluate diel trends in dissolved oxygen, temperature, specific conductance, and pH.  The Hydrolabs should be deployed at different times of the year to characterize seasonal variations in these water quality parameters.

2. Develop a field parameter profile of the entire length of the creek in the summer by walking the creek with the small Hydrolab and noting where changes in any of the field parameters occur.  Based on this profile, identify and select stations below the park for ongoing monitoring of field parameters (temperature, dissolved oxygen, specific conductance, and pH), nutrients, and total and fecal coliform.  Although total phosphate was the only nutrient detected, nutrients should continue to be sampled to obtain a fuller characterization of the creek’s water quality.

3. Sample Sweetwater Creek and Redwood Creek for all of the parameters sampled on Fife Creek at least one time to determine if any water quality problems exist in these creeks. 

The Sotoyome Resource Conservation District (RCD) is assisting the landowners of Fife Creek in the formation of a watershed group.  Future monitoring efforts should be coordinated with the RCD and the Fife Creek watershed group.

A similar monitoring effort is also recommended for other Russian River tributaries with watershed groups including, but not limited to, Hulbert and Mission Creeks, Upper Mark West Creek, Parsons Creek, and McNab Creek.

� Values in parentheses are from Sequoia Analytical Lab





