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IN-DEPTH ANALYSIS AND RESULTS FROM THE CAMPGROUND CREEK SUBWATERSHED

CAMPGROUND CREEK ORIGIN AREA

 At the Origin (between sites C1a and C1b) were at least 7 small short spring feeders which appeared to make up the main base flow measurement taken at Habitat Site C1c (see Figure 7).  These spring feeders originated at an exposed dolomite escarpment and can be characterized as reference spring feeders for Campground Cr.  (see photos 3 and 4).   Graphs from temperature probe data collected from these 3 sites are in Figures 8, 9 and 10.  These graphs clearly illustrate the stable temperatures.  The pond above C1a was empty until August 2003. It was dredged by the adjacent property owner to deepen it.  During dredging my temperature probe was taken by someone from its rerod below the pond overflow pipe and put partially submerged in the stream below.  The temperature data jump during this time is clearly illustrated in the graph in Figure 8.  After the dredging was done I put the probe back below the pond overflow pipe so it would record the pond overflow temperatures.  There was a clear change of rise in temperature after that which is also shown the graph.  This indicated that the pond did have a measurable warming effect on the Campground Origin below that site.  The temperature probe at site C1b was placed in a spring feeder to the Main Stem and was not modified during the summer of 2003.  The closeness to the spring input of the feeder recorded more stable temperatures than did the probe at C1a (see Figure 9).  The temperature probe at C1c recorded temperatures for the same period of 2003.  It illustrated greater fluctuation and higher temperatures at C1b due to the fact that it was further from main spring sources.  However, temperatures were still very stable and excellent for cold water species of macroinvertebrates and fish.  Figure 11 illustrates a linear regression between the Air Temp. data I recorded at the Ripon WWTF in 2003 with the C1c water temperatures collected at the same time.  The r squared value of 0.6532 from the regression of these data is being used as a standard for cold/cool water streams in Fond du Lac County.  The use of this r squared value as a standard appears to work well as long as values compared to it are from the same months (May-Sept).  

 I observed large populations of Glossosoma in the riffles and Lepidostoma and Limnephilus in the slower areas of these spring feeders.  Glossosoma and Lepidostoma have HBI values of 0 indicating excellent water quality.  There were at least 2 species of Limnephilus there though species of the larvae could not be determined due to the lack of larval keys.  Considering the water quality of these feeders I would expect these Limnephilus species to be also indicators of high quality conditions and are intolerant species.  The HBI value for the genera is 3 which defines excellent water quality.  I did not collect a HBI sample from any of these feeders.  I was concerned that the kick-net sampling technique would have been too destructive to these habitats and may not have described them sufficiently since species like those of Lepidostoma live in the slower non-riffle areas.  Other techniques for collecting such as square net or light trapping of adults are ones I have been considering to obtain numerical baseline insect data for this area.  Light trapping for caddisflies would be particularly useful in gaining an understanding of rarer or less common species from microhabitats like spring areas which would help direct management planning to protect particularly sensitive areas.

Figure 6.  Campground Creek Origin.
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Figure 7:  Figure of Campground Cr. Origin spring locations.
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Figure 8.  Campground Origin Site C1a (below pond) summer 2003 temp. summary.
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Figure 9.  Campground Origin Site C1b (Bible Camp spring feeder) summer 2003 temp. summary.
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Figure 10.  Campground Origin Site C1c (Habitat Site) summer 2003 temperature summary.
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Figure 11.  Linear Regression of Site C1c Summer 2003 Temp. vs City of Ripon 2003 Air Temp.
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Figure 12.  Campground Origin Site C1c (Habitat Site) summer 2004 temperature summary.
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Figure 13. Campground Cr. Site C1c daily avg. temp comparison  for summers 2003 and 2004.
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We stream shocked the origin area from C2 upstream to above C1b and found few fish.  We caught only 2 fathead minnows and a single mudminnow in the habitat site.  The temperature regime and baseflow appear sufficient to support a greater population of fish and could possibly support coldwater species such as sculpin and a small population of brook trout.  The cold water of the origin area probably cannot support spawning of warm water species like fathead minnows and mudminnows or game fish species like blue gill or largemouth bass.  The 1.25 cfs measured during habitat assessment on June 6, 2003 appeared at or just below normal summer levels baseflow levels.  The Origin area was observed to remain ice-free throughout the winter.  A possible cause for the lack of intolerant cold water species could be that a creamery wastewater spill in 1986 entered the Origin area below C1b and could have wiped out a large number though there appeared to be sufficient refuge above that point for some to survive.  The poor water quality of the wetland below and lack of cold water species below that could be a contributing cause for no repopulation.  Another possibility is likely that the sediment inputs during runoff events is too extreme to allow for a cold water fish population to be established.  After the heavy rains of May-June 2004 I observed extreme sedimentation throughout most of the Origin area to the point of bank to bank deep sediments in even well established hard bottom riffle areas such as seen in Photo 11 in the Habitat section of this report.  This deep sedimentation caused wading the Creek in these riffle areas to be very difficult which puts an exclamation point on how bad this sedimentation was.  This sedimentation problem would have to be solved before any cold water species could be established there.

The aquatic vegetation community in most of the Campground Cr. Origin Area is either dominated by watercress (the spring feeders and upper spring areas of the main stem) or stiff water crowfoot (Ranunculus longirostris) which dominates, or is monotypic in most of the main stem and in the Habitat Site C1c area described in this report section.
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Campground Headwater Wetland Complex 

The large wetland complex between C2 and C5 resulted in temperature increases as much as  from 14 deg. C to 28.9 deg. C in the summer and D.O. decreasing from 100% saturation to near 0% saturation.  This effectively changed Campground Cr. from a high quality cold water stream to a poor quality warm water stream.  At the time I measured 30 deg. C and 0% saturation at C3-C5 I observed dead mudminnows at C4 and C5 (August 3 and 8, 2001).  Mudminnows are very tolerant to low D.O. so I conclude that other less tolerant species were not there since they were not observed dead.  I did not conduct habitat assessment at C2-C5 since all sites were ditched and the observations already mentioned indicated little current potential for aquatic life at these sites.  Upgrading the watershed and wetland as described within this report should result in a major improvement in the biota between Sites C2 and C5.  Even though wetlands naturally warm streams and depress D.O. they can still sustain high quality biota.  I have described a similar major wetland which fed a Tributary to Silver Creek in the Stream Classification of Silver Creek (Reif, 2008 in progress) that can be used as a comparison to the Campground Main Wetland situation.  I was able to find a good population of mayflies and caddisflies in the Silver Cr. Trib. immediately below the wetland which indicates good D.O.  I consider the wetland temp. and D.O. problems in Campground Cr. to be unnatural and repairable.

It is also important to note that if the oxygen problems of the Main Wetland Complex were repaired and the Origin Area was upgraded to maintain a reproducing brook trout population the Main Wetland could be a source of minnows as a food supply to the Origin area.  
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Campground Cr. was clear at C2 (at metal bridge seen in Photo 7) but dark and stained at C3-C5 due to organic (probably both dissolved and particulate organic carbon (DOC and POC)).  This can be attributed entirely to the wetland between C2 and C5.  Campground Cr. was obviously dredged at C3-C5 at some point in the past.  Looking east from River Rd. past C5 one can observe a very low gradient straightened Creek (Photo 8).  Also large amounts of the wetland have been mined for peat.   These factors probably have exacerbated the higher temperatures and low D.O. by resulting in increased Creek contact with the surrounding wetland and sediments and probably increased residence time for water in the stream.  At this point it is unknown if most of the increased temperature and D.O. reduction is due to man made modification of the Creek and wetland or the natural characteristics of the wetland itself.  It will take future D.O. temperature work (including 24 hour) within and below the wetland to establish that.
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During an evaluation walk through survey conducted with Trout Unlimited on April 24, 2006 (Reif, 2006) we evaluated the Creek in the Main Wetland on the Oakfield Conservation Club property.  We had permission to enter the property by the Club.  I took field temp. and D.O. readings at the Oakfield Cons. Club Bridge (my Site C3).  The Creek temperature was 15.4 Deg. C (60 Deg. F).   I measured the D.O. to be 103% saturation.  We walked down to the downstream Hungerford property (the Hungerford house is located on).  A large approximately 5-10 acre horseshoe shaped pond was located along the south side of the Creek in that stretch of the Creek (see photos of the pond and outlet in Photos 8 and 9).  The pond can also be seen in the 2000 Aerial photos in Figures 15, 16 and 18.  This pond can also be seen in the Byron Topo in the NW1/4, NW1/4, Sec. 20, TN of Byron.  The Byron Topo was dated 1974 so it can be concluded that this pond was dug before that.  The pond had an outlet to Campground Cr. (see Photo 9) via an approximately 2-3 foot diameter culvert located in the NW corner of the pond.  I measured the temperature at the outlet at the downstream base of the culvert to be 19.0 Deg. C (66.2 Deg. C).  This was a fairly warm sunny day with air temperature in the 70’s.  The outlet oxygen was good and was recorded to be above 100% saturation indicating primary productivity in the pond.  I also measured the temperature in the Creek about 75 feet above the Hungerford property to be 16.7 Deg. C (62.1 Deg. F).  IN this stretch of Creek from the Oakfield Cons. Club Bridge downstream to the Hungerford property it was clear that it had been dredged historically.  Meanders were observed to be coming back somewhat.  Habitat for trout or macroinvertebrates appeared to be poor due to soft bottom and lack of bank cover (likely due to the dredged and straightened channel).  These issues need to be addressed to allow for residence and migration of trout if trout restoration of Campground Cr. is done.  It is notable that summer temperatures found at Site C3 in summer 2001 were found to be high and D.O.’s to be nearly anoxic with small fish kills (see appendix Tables B3 and B4).  

From C5 to C6 (a distance of 0.6 miles) Campground Cr. recovered to where the temperature had decreased to 25 deg. C and the D.O. increase to 75% saturation.  The Campground Spring Tributary (CST) entered Campground Cr. between those two sites.  The flow of CST2 measured on 6/12/03 was 0.686 cfs while C1 measured on the same date was 1.504 cfs.  The % difference between these two flows was 45.1%.  using this value and the difference between the temperature of C5 and CWT2 measured on 8/8/01 as 28.5 deg. C and 15.5 deg. C respectively one can estimate the thermal effect of SCT2 on Campground Cr. by the equation:


T3 = T1((F1-F2)/F1T1)

This results in an estimated downstream temperature value of  22.6 deg. C  On that date the temperature at C6 0.5 miles below the confluence of Campground Cr. and CST was 25.0 deg. C* indicating that other warming factors may be involved between C6 and CST2 and C5.  In August 25, 2004 I measured the flow again at C1c and CST2 and found 2.424 cfs and 1.358 cfs respectively.  This was an increase in flow of 61.2% at C1c and 98.0% increase at CST2 compared to 6/19/2003.  Much of these increases can be attributed to baseflow storage due to the heavy rainfall in Fond du Lac Co. in May-June 2004.   On August 25, 2004 I also measure the flow at C7 to be 6.902 cfs.  The total of C1c, CST2 and CBT (Table 5) were 4.658.  the difference in the flow to C7 was 2.244 cfs most of which was probably from the wetland above C5.  This indicates that the wetland composed 32.5% of the flow at C7.  

*Estimated

**Estimated from July 23, 2001

A very important factor in the maintenance of temperature in trout water is to eliminate flow restrictions.  A case in point is where a large willow was downed across the lower section of the Campground Cr. Origin Subwatershed prior to entering the Main Wetland Complex.  Trout Unlimited had place an in-stream temperature logger (an Onset Hobo) in the Creek 50 feet above the willow and another 75 feet downstream from the willow.  They found a warming of the Creek from above to below to be as much as 1.4 Deg. F (Personal Communication with Bob Hasse of TU, Feb. 2007).  This same principle holds in the Main Wetland where flows were found to be severely restricted due to lack of channel flow (see Main Wetland Complex section of this report).

Using the equation above in order to maintain a temperature of <20 deg. C the temperature of the wetland inputs cannot be greater than 26.3 deg. C.

[image: image21.jpg]



It is important to note significant microhabitats that are contained within CST (see Photo 13).  These microhabitats maintain high quality macroinvertebrate populations similar to the C1 habitat site where N. trispinosa have good populations.  I observed on August 23, 2004 that this stonefly occurred in at least one of the spring microhabitats (see Map at Figure 1) but was not observed in the CST downstream from the confluence of the spring and CST.  It appeared that these spring inputs were capable of maintaining temperature and flow in the summer but were not sufficient in the winter to keep temperature warm enough to maintain a population of  N. trispinosa.  This is important to note since the same is probably true for brook trout populations in the CST.  Winter temperatures in 2003 were found to verify this (see Table CSTsum).  The macroinvertebrates in the sample from the spring of 2001 (see Table E2) were of higher quality than I observed at the same site in August 2004.  The draught of summer 2003 and heavy rainfall of May-June 2004 were 2 extremes that normally do not occur in one year but the main stem of CST at CST2 was apparently not able to maintain its macroinvertebrate population through these extremes.  Williams et al (1995) concluded that maximum annual water temperature was the factor most influential on N. trispinosa growth rate.  From my observations I can make a preliminary conclusion that the winter temperature stability and minimum are also of particular importance if not most important.

The stretch of Campground Cr. from C5 to C6 was determined not to meet the minimum D.O. standard of 5.0 mg/l (see Table B3).  The reduction in D.O. found at C5 (due to the wetland) was determined to maintain this state to somewhere between C6 and C7.  In April of 2007 I attempted to collect a macroinvertebrate sample from Campground Cr. above Millpond Rd. (above C6).  I kick netted the Cr. from about 50 feet above the bridge upstream about 1000 ft and found no macroinvertebrates of any kind.  I looked extensively at rocks and logs and found no macroinvertebrates.  This indicates to me a serious problem existed above Site C6 such as a low dissolved oxygen problem.  If that is the case it is likely that the low D.O. (summer and winter in the Main Wetland Complex above C5 extends down to Millpond Rd.  This is a concern that needs to be investigated further since I would have expected at least some aquatic macroinvertebrates of at least very tolerant low D.O.  The Creek bottom in that stretch was not very conducive to aquatic macrinvertebrates since it was mostly sandy/silt.  However, there were a large number of rocks, debris and logs which should have had macrinvertebrates attached.  Campground Cr. at C7 was found to meet the 5.0 mg/l D.O. standard.  Since 24-hour D.O. profiles were not conducted the shape of the curves are not known.  However, data are sufficient to define the general problem.  

From C7 to the beginning of C8 Campground Cr. appeared mostly open to the sun being pastured on both sides.  An interesting note, and also what may be significant to the Creek, is that the pasture immediately above C8 had an extensive wet sedge meadow despite the obvious heavy cattle grazing.  There appeared to be a number of seeps (springs) coming into the Creek in that meadow indicating it was at one time, and may have the potential in the future to be, an important source of groundwater input and wetland habitat.  The Creek in that open hummock meadow was heavily dominated by the caddisfly Helicopsyche sp  (see Photo 13).  

Campground Cr. between C8 and HWY Y was strongly meandered (indicating it was mostly undredged) and dominated by tall canary grass and wooded wetland. A deer farm was located immediately above HWY Y.  The Creek in the deer farm (observed from the road) appeared to spread out and have eroded banks due to grazing by the deer herd (see Photo 2).  It is unknown if potential for wet sedge meadow existed there as above at C8.

Figure 14.  Campground Cr. Site C6 (below Mill Pond Rd.) summer 2001 temp. profile.
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Figure 15.  Campground Cr. Site C10 (above the WWTF) summer 2001 temp. summary.
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Note that the long term Potential Use is CW-B-IIx for the main stem of Campground Creek in the Middle Stem and Cemetery Subwatersheds since it appears that thermal conditions do not exist for effective consistent natural reproduction (though localized conditions may exist in that area depending on how the springs are protected and restored).  Potential seasonal and some summer use of brook trout from the colder parts of the Creek are the lost likely possibility. 

The Creek immediately below HWY Y down to Thill Road was heavily ditched.  There was evidence that the Creek had significant meanders at one time similar to above HWY Y.  Despite the heavy dredging the bottom habitat in areas still has fairly good rubble and gravel (see next section on habitat at C10 and C11).  
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It is in this section that the Village of Oakfield WWTP discharged.  Also, it was adjacent to this stretch of Creek below the WWTP outfall that the Spray Irrigation Fields of Seneca Foods Corp. Oakfield were located.  The lower part of this stretch of Creek is illustrated by C12 (see Habitat Section)) with hard sand bottom and little bottom gravel resulting in poor bottom habitat likely due to the past heavy dredging and straightening.

Figure 16.  Campground Cr. 2001 daily avg. summary of all Sites comparison with Air Temp. and Site C1c 2003.
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Figure 14 above is a clear explanation of current thermal conditions of the Main Stem of Campground Creek between Sites C5 downstream as compared to those of the Main Stem in the Campground Origin Subwatershed.  Below Site C5 it was clear that the area described by Sites C6 and C7 have the best thermal conditions for temporary trout use even though year around Use and reproduction would be localized at best.

Photo 3.  Photo of the area of the escarpment a Trib. from the south crosses the Bible Camp Property (called the Bible Camp Trib. in this Report) and spills over the escarpment before entering the main stem of Campground Creek.  This Trib. can be seen crossing under Co. Rd. F in Photo 5. (March 2003)





Photo 4.  Closeup photo of photo 3.  Larger rectangular blocks of dolomite can be seen.  These large blocks appear strewn about as if this area was quarried for stone in the past.  I have not been able to verify if this is a natural condition or not.  This was where the Bible Camp Trib. spilled over the escarpment.  (March 2003).





Photo 5.  Spring 2006 runoff in the Bible Camp Trib. to the Campground Origin area.  Photo looking downstream from HWY F.  The Bible Camp can be seen in the background.  (April 3, 2006).  





Photo 6.  Bible Camp bridge across Campground Cr. Origin main stem.





Photo 7.  Metal bridge across Campground Cr. located before the Cr. entered the Main Wetland.  








Photo 8.  Campground Creek below metal bridge at Site C2.  Looking downstream toward the large open area in the background that was ice and snow covered.  This photo illustrates how the warmer Campground Origin temperatures cool as they enter the widened area of the wetland.  This widened area can be seen in the aerial photo in Figure 17.  





Photo 9.  Photo of Escarpment on west side of Main Wetland Complex.  Many spring feeders entered the Main Wetland Complex Subwatershed from an outcropped escarpment located along the west edge of the wetland.  These spring feeders are considered unique and important localized ecosystems on their own as well as some of them inputting a significant amount of spring flow to the wetland and in some cases to the Main Stem of Campground Cr.  Protecting and restoring these spring feeders is an important part of the restoration of Campground Cr. as an Exceptional cold water resource.





Photo10.  Large pond on Oakfield Conservation Club Land. Looking south from near the shore of Campground Cr.  This is a northern end of the horseshoe shaped pond that  pond that can be seen in Figure 15, 16 and 18.  April 24, 2006.








Photo 11.  Outlet of large pond on Oakfield Conservation Club land.  This is the outlet of the pond shown and described in Photo 8.  This large pond is fed by one of the larger springs in the exposed escarpment located along the west edge of the east half of the Main Wetland Complex.  Campground Cr. can be seen in middle of the photo.  Creek flow was from right to left.  April 24, 2006








Photo 12.  Campground Creek Site C5 above River Rd.  Samples from this Site C5 were taken at the upstream base of the culverts that can just barely be seen at the at the bottom center of the photo above the Road.  This Site was particularly important since it described Campground Creek as it came out of most of the wetland.  The escarpment along the west edge (and then north edge of the west half of the wetland) was located along the tree line that can be seen in the distant background.  The Creek at C5 appeared to have been dredged in the past.  The bottom was very soft and organic.  In the summer macrophytes were very thick from bank to bank.  Due to anoxic conditions in parts of the summer at this site I did not do any biota sampling (fish or macroinvertebrates).  Photo taken on March 19, 2003.





Photo 13.  CST feeder spring located between River Rd. and HWY F observed in April 2004.  This was a prime Nemoura trispinosa habitat on the CST.  The spring feeder to the main stem of CST can be seen in the middle of the photo.  CST stretches across the bottom of the photo.  Flow was to the left.





Photo 14.  Sample Site C12 above Thill Rd.  This was the end of the survey reach.  Note the high banks from heavy ditching.  The stream bottom here was mostly sand (November 1, 2000).





Photo of Lower end of Campground Origin Subwatershed.
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		Tablel C12.  Campground Cr. Site C1c summarized daily temps. for summer 2008.

		Date		Daily Avg.
Temp.
Deg. C
2003		Daily Avg
Temp.
Deg. C
2004

		4/23				8.1

		4/24				8.2

		4/25				8.2

		4/26				8.1

		4/27				8.1

		4/28				9.4

		4/29				9.8

		4/30				8.3

		5/1				8.4

		5/2				8.3

		5/3		8.6		8.3

		5/4		7.7		9.1

		5/5		8.7		8.6

		5/6		9.8		9.0

		5/7		8.1		8.8

		5/8		10.1		9.3

		5/9		11.2		9.7

		5/10		11.2		11.0

		5/11		9.8		9.4

		5/12		9.9		10.2

		5/13		11.5		11.3

		5/14		9.3		9.5

		5/15		10.9		9.2

		5/16		11.4		9.3

		5/17		11.3		9.8

		5/18		13.1		9.3

		5/19		14.7		9.4

		5/20		11.4		12.5

		5/21		8.2		10.8

		5/22		9.0		11.5

		5/23		9.9		11.9

		5/24		11.2		10.1

		5/25		11.8		9.5

		5/26		11.7		9.7

		5/27		13.0		9.8

		5/28		12.1		9.6

		5/29		12.3		9.1

		5/30		12.2		10.6

		5/31		9.7		12.5

		6/1		9.3		10.5

		6/2		11.6		10.4

		6/3		11.6		10.0

		6/4		11.5		10.0

		6/5		12.7		10.0

		6/6		12.5		10.4

		6/7		13.2		10.9

		6/8		12.7		11.2

		6/9		12.8		12.6

		6/10		14.1		13.5

		6/11		13.0		12.7

		6/12		13.7		12.5

		6/13		14.9		12.2

		6/14		15.9		11.6

		6/15		14.3		11.4

		6/16		14.4		11.3

		6/17		13.7		11.3

		6/18		16.2		11.1

		6/19		12.8		10.6

		6/20		11.7		10.7

		6/21		12.5		10.6

		6/22		13.2		10.5

		6/23		13.6		10.5

		6/24		14.8		10.5

		6/25		15.2		10.1

		6/26		13.9		10.2

		6/27		13.3		10.3

		6/28		12.5		10.5

		6/29		13.4		10.6

		6/30		13.5		10.7

		7/1		14.0		10.7

		7/2		14.2		10.6

		7/3		14.9		10.7

		7/4		15.2		10.9

		7/5		14.9		10.6

		7/6		14.3		10.5

		7/7		14.7		10.3

		7/8		13.2		10.2

		7/9		12.7		10.2

		7/10		13.3		10.2

		7/11		13.2		10.4

		7/12		13.3		10.7

		7/13		13.7		10.7

		7/14		14.0		10.5

		7/15		14.7		10.5

		7/16		13.8		10.5

		7/17		14.3		10.5

		7/18		13.2		10.5

		7/19		13.4		10.6

		7/20		14.1		10.7

		7/21		14.2		10.8

		7/22		13.9		10.9

		7/23		13.5		10.6

		7/24		13.6		10.4

		7/25		14.3		10.4

		7/26		14.9		10.4

		7/27		15.5		10.5

		7/28		14.0		10.7

		7/29		13.9		10.7

		7/30		14.5		10.8

		7/31		14.7		10.8

		8/1		14.6		11.1

		8/2		14.6		10.9

		8/3		14.0		10.9

		8/4		13.5		10.9

		8/5		13.8		10.7

		8/6		14.3		10.6

		8/7		14.2		10.6

		8/8		14.1		10.8

		8/9		13.8		11.8

		8/10		14.2		10.9

		8/11		13.8		10.5

		8/12		13.8		10.6

		8/13		13.9		10.4

		8/14		14.4		10.4

		8/15		15.2		10.6

		8/16		15.7		10.6

		8/17		14.6		11.0

		8/18		14.7		11.0

		8/19		15.0		10.7

		8/20		16.0		10.7

		8/21		17.0		10.5

		8/22		15.1		10.7

		8/23		14.6		10.8

		8/24		15.2		10.9

		8/25		15.4		11.0

		8/26		15.5		11.3

		8/27		14.8		11.6

		8/28		14.9		11.0

		8/29		15.3		10.8

		8/30		13.7		10.8
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Sheet1

		Campground Cr. Site C1c summarized daily temps. for summer 2008.

		Date		Daily Avg
Temp.
Deg. C		Daily Min.
Temp.
Deg. C		Daily Max.
Temp.
Deg. C

		4/23/04		8.1		7.0		10.07

		4/24/04		8.2		7.1		9.91

		4/25/04		8.2		7.8		9.14

		4/26/04		8.1		7.3		9.91

		4/27/04		8.1		6.8		10.38

		4/28/04		9.4		7.6		12.24

		4/29/04		9.8		8.5		11.62

		4/30/04		8.3		8.1		8.98

		5/1/04		8.4		7.8		9.6

		5/2/04		8.3		7.3		10.23

		5/3/04		8.3		6.8		10.85

		5/4/04		9.1		7.8		11.77

		5/5/04		8.6		7.4		10.23

		5/6/04		9.0		8.1		10.69

		5/7/04		8.8		7.9		11

		5/8/04		9.3		7.9		11.77

		5/9/04		9.7		9.0		11

		5/10/04		11.0		9.4		13.48

		5/11/04		9.4		8.7		10.23

		5/12/04		10.2		9.0		12.39

		5/13/04		11.3		9.6		13.48

		5/14/04		9.5		8.8		10.85

		5/15/04		9.2		8.2		10.85

		5/16/04		9.3		8.2		11.16

		5/17/04		9.8		8.8		11.46

		5/18/04		9.3		8.5		10.23

		5/19/04		9.4		8.2		11.16

		5/20/04		12.5		9.3		16.46

		5/21/04		10.8		9.0		13.33

		5/22/04		11.5		10.4		12.55

		5/23/04		11.9		10.4		13.02

		5/24/04		10.1		9.3		12.08

		5/25/04		9.5		9.0		10.07

		5/26/04		9.7		9.0		11

		5/27/04		9.8		9.1		10.85

		5/28/04		9.6		8.8		10.85

		5/29/04		9.1		9.0		9.44

		5/30/04		10.6		9.1		13.33

		5/31/04		12.5		11.0		13.94

		6/1/04		10.5		9.9		11

		6/2/04		10.4		9.8		11.46

		6/3/04		10.0		9.1		11.16

		6/4/04		10.0		9.1		11.31

		6/5/04		10.0		9.3		10.85

		6/6/04		10.4		9.8		11.31

		6/7/04		10.9		10.1		12.08

		6/8/04		11.2		10.5		12.08

		6/9/04		12.6		10.7		18.38

		6/10/04		13.5		12.6		14.56

		6/11/04		12.7		11.5		13.48

		6/12/04		12.5		11.3		13.48

		6/13/04		12.2		11.8		13.02

		6/14/04		11.6		11.0		12.39

		6/15/04		11.4		10.7		12.24

		6/16/04		11.3		10.5		12.08

		6/17/04		11.3		11.2		11.62

		6/18/04		11.1		10.7		11.46

		6/19/04		10.6		10.1		11.31

		6/20/04		10.7		10.1		11.31

		6/21/04		10.6		10.4		10.85

		6/22/04		10.5		10.1		11.16

		6/23/04		10.5		10.2		11.77

		6/24/04		10.5		10.1		11.62

		6/25/04		10.1		9.6		10.85

		6/26/04		10.2		9.8		10.69

		6/27/04		10.3		9.8		10.85

		6/28/04		10.5		9.9		11

		6/29/04		10.6		10.1		11.31

		6/30/04		10.7		10.2		11.46

		7/1/04		10.7		10.4		11.31

		7/2/04		10.6		10.2		11.31

		7/3/04		10.7		10.2		11.31

		7/4/04		10.9		10.5		11.31

		7/5/04		10.6		10.4		10.85

		7/6/04		10.5		10.4		10.69

		7/7/04		10.3		10.1		10.38

		7/8/04		10.2		9.9		10.54

		7/9/04		10.2		9.9		10.38

		7/10/04		10.2		9.9		10.69

		7/11/04		10.4		10.1		10.85

		7/12/04		10.7		10.4		11.16

		7/13/04		10.7		10.2		11.16

		7/14/04		10.5		10.2		11

		7/15/04		10.5		10.1		11

		7/16/04		10.5		10.2		10.85

		7/17/04		10.5		10.2		11

		7/18/04		10.5		10.1		11

		7/19/04		10.6		10.2		11.16

		7/20/04		10.7		10.4		11.31

		7/21/04		10.8		10.5		11.31

		7/22/04		10.9		10.5		11.31

		7/23/04		10.6		10.2		11

		7/24/04		10.4		10.1		10.69

		7/25/04		10.4		9.9		11

		7/26/04		10.4		9.9		10.85

		7/27/04		10.5		10.1		11

		7/28/04		10.7		10.2		11.31

		7/29/04		10.7		10.4		11

		7/30/04		10.8		10.5		11.31

		7/31/04		10.8		10.5		11.46

		8/1/04		11.1		10.5		11.62

		8/2/04		10.9		10.7		11.16

		8/3/04		10.9		10.5		11.16

		8/4/04		10.9		10.5		11.31

		8/5/04		10.7		10.2		11.16

		8/6/04		10.6		10.2		11.16

		8/7/04		10.6		10.4		10.85

		8/8/04		10.8		10.4		11.31

		8/9/04		11.8		10.7		13.78

		8/10/04		10.9		10.7		11.31

		8/11/04		10.5		10.4		10.69

		8/12/04		10.6		10.2		11.16

		8/13/04		10.4		10.2		10.69

		8/14/04		10.4		10.1		11

		8/15/04		10.6		10.1		11.16

		8/16/04		10.6		10.2		11

		8/17/04		11.0		10.7		11.31

		8/18/04		11.0		10.5		11.62

		8/19/04		10.7		10.2		11.16

		8/20/04		10.7		10.4		11.16

		8/21/04		10.5		9.9		11

		8/22/04		10.7		10.2		11.46

		8/23/04		10.8		10.7		10.85

		8/24/04		10.9		10.5		11.16

		8/25/04		11.0		10.9		11.31

		8/26/04		11.3		11.0		11.77

		8/27/04		11.6		11.2		12.24

		8/28/04		11.0		10.9		11.16

		8/29/04		10.8		10.5		11.16
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Campground Temp. Site 2 daily a

		Table C3.  Campground Cr. Site C6 (below Millbrook Rd.) temperature summary for summer 2001.

		Date		Temperature
Deg. C
Daily Avg.		Temperature
Deg. C
Daily Min.		Temperature
Deg. C
Daily Max.

		7/2/01		21.7		21.0		22.8

		7/3/01		20.5		16.2		24.0

		7/4/01		18.8		17.1		20.7

		7/5/01		17.3		15.5		18.9

		7/6/01		16.5		14.4		18.2

		7/7/01		17.9		16.3		19.7

		7/8/01		19.0		16.7		21.3

		7/9/01		20.4		18.4		22.7

		7/10/01		20.9		19.2		22.7

		7/11/01		18.9		17.0		20.3

		7/12/01		18.6		16.7		20.5

		7/13/01		18.4		16.5		20.5

		7/14/01		18.5		16.3		20.7

		7/15/01		19.4		17.4		21.5

		7/16/01		19.6		17.8		21.5

		7/17/01		19.3		17.6		20.7

		7/18/01		20.0		18.9		21.8

		7/19/01		20.9		19.5		22.7

		7/20/01		21.6		20.2		23.3

		7/21/01		22.6		21.2		24.4

		7/22/01		22.2		21.3		23.0

		7/23/01		21.3		20.5		22.2

		7/24/01		21.9		20.5		23.7

		7/25/01		20.3		19.2		22.2

		7/26/01		18.8		17.6		20.0

		7/27/01		18.3		16.8		19.5

		7/28/01		18.1		17.6		18.9

		7/29/01		19.6		18.2		21.3

		7/30/01		20.7		19.1		22.3

		7/31/01		22.0		20.0		24.2

		8/1/01		22.9		21.7		24.4

		8/2/01		21.9		20.7		23.0

		8/3/01		22.2		21.0		23.5

		8/4/01		21.9		20.0		23.7

		8/5/01		22.2		20.2		24.0

		8/6/01		23.3		21.3		25.2

		8/7/01		24.1		22.5		25.8

		8/8/01		24.3		22.7		25.9

		8/9/01		23.7		22.0		25.4

		8/10/01		20.2		18.4		23.3

		8/11/01		19.3		17.3		21.5

		8/12/01		19.2		16.8		21.7

		8/13/01		18.9		17.1		20.3

		8/14/01		17.8		15.4		20.2

		8/15/01		16.8		16.2		18.7

		8/16/01		16.6		15.4		18.1

		8/17/01		17.9		15.7		20.3

		8/18/01		17.3		16.7		19.1

		8/19/01		17.3		16.0		18.7

		8/20/01		17.2		14.6		20.0

		8/21/01		17.8		16.2		19.2

		8/22/01		18.3		16.0		19.4

		8/23/01		19.2		17.9		20.8

		8/24/01		19.2		18.2		20.0

		8/25/01		19.1		17.9		19.9

		8/26/01		19.6		18.1		21.0

		8/27/01		19.8		18.7		21.0

		8/28/01		19.1		17.3		20.5

		8/29/01		18.8		17.0		20.3

		8/30/01		19.5		17.8		21.7

		8/31/01		17.7		16.7		20.0

		9/1/01		15.4		13.4		17.3

		9/2/01		16.4		14.1		18.9

		9/3/01		18.2		16.5		20.3

		9/4/01		16.7		14.4		18.6

		9/5/01		16.2		13.7		18.7

		9/6/01		17.6		15.5		19.7

		9/7/01		19.5		18.1		20.8

		9/8/01		19.5		18.9		20.0

		9/9/01		16.8		15.5		19.2

		9/10/01		15.6		14.3		17.1

		9/11/01		15.8		13.7		17.9

		9/12/01		17.2		15.5		18.9

		9/13/01		16.3		15.2		17.9

		9/14/01		13.5		11.8		15.1

		9/15/01		13.8		12.4		15.1

		9/16/01		14.9		13.4		16.7

		9/17/01		14.7		14.1		15.9

		9/18/01		14.9		13.5		16.5

		9/19/01		14.8		14.3		15.9

		9/20/01		14.9		13.2		17.0

		9/21/01		15.3		14.1		16.5

		9/22/01		15.4		13.7		17.1

		9/23/01		14.3		12.3		16.5

		9/24/01		11.3		10.4		12.3
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		10/3/01		21.3		20.2		22.5

		10/4/01		21.5		21.0		21.8

		10/5/01		21.5		21.0		21.8
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		Table C5.  Campground Cr. Site C10 (above WWTP) temperature summary for summer 2001.

		Date		Temperature
Deg. C
Daily Avg.		Temperature
Deg. C
Daily Min.		Temperature
Deg. C
Daily Max.

		7/2/01		21.5		20.7		22.7

		7/3/01		21.8		17.0		24.4

		7/4/01		20.6		17.6		24.7

		7/5/01		19.0		15.9		23.2

		7/6/01		18.0		14.6		21.7

		7/7/01		19.9		16.8		22.9

		7/8/01		21.5		17.1		26.3

		7/9/01		22.6		19.2		26.8

		7/10/01		22.4		19.6		26.1

		7/11/01		20.5		17.1		24.4

		7/12/01		20.4		17.0		24.7

		7/13/01		20.4		16.7		24.9

		7/14/01		20.7		16.7		25.4

		7/15/01		21.6		18.1		25.8

		7/16/01		21.9		18.4		25.8

		7/17/01		21.4		19.6		24.2

		7/18/01		22.1		19.6		26.0

		7/19/01		22.9		20.2		26.7

		7/20/01		23.8		20.7		27.2

		7/21/01		24.9		22.0		28.3

		7/22/01		23.7		22.0		26.0

		7/23/01		22.8		21.2		24.4

		7/24/01		23.7		20.5		27.7

		7/25/01		21.2		19.6		22.9

		7/26/01		20.2		17.6		23.9

		7/27/01		19.5		16.5		23.4

		7/28/01		19.0		17.5		21.2

		7/29/01		21.4		18.7		25.4

		7/30/01		22.3		19.4		26.0

		7/31/01		24.1		20.4		28.6

		8/1/01		24.6		22.3		28.5

		8/2/01		23.2		21.7		25.6

		8/3/01		23.2		21.2		26.5

		8/4/01		23.2		20.2		27.0

		8/5/01		23.9		20.7		27.9

		8/6/01		25.2		22.0		29.2

		8/7/01		26.6		23.7		30.5

		8/8/01		26.6		23.9		30.1

		8/9/01		25.8		23.4		29.6

		8/10/01		22.2		19.9		24.7

		8/11/01		21.1		18.1		24.9

		8/12/01		21.2		17.5		25.4

		8/13/01		20.9		18.1		24.6

		8/14/01		19.8		16.0		24.0

		8/15/01		18.4		17.3		19.2

		8/16/01		18.2		16.7		20.2

		8/17/01		19.4		16.2		23.2

		8/18/01		18.8		17.8		20.7

		8/19/01		18.6		17.1		20.9

		8/20/01		18.8		15.4		23.2

		8/21/01		19.3		17.0		21.8

		8/22/01		19.3		18.6		19.9

		8/23/01		20.0		18.4		22.3

		8/24/01		20.0		19.1		21.3

		8/25/01		20.0		19.2		21.5

		8/26/01		20.1		18.1		22.7

		8/27/01		20.2		18.9		22.2

		8/28/01		19.8		17.6		22.3

		8/29/01		19.6		17.5		22.7

		8/30/01		20.5		18.4		23.7

		8/31/01		18.7		16.7		20.0

		9/1/01		16.8		14.0		20.0

		9/2/01		17.8		14.6		22.0

		9/3/01		19.6		17.1		22.9

		9/4/01		18.4		15.2		22.5

		9/5/01		17.8		14.3		22.2

		9/6/01		18.9		16.0		22.5

		9/7/01		21.1		19.1		23.7

		9/8/01		20.4		19.2		22.2

		9/9/01		17.5		15.6		19.4

		9/10/01		16.2		14.4		18.4

		9/11/01		16.6		14.1		19.4

		9/12/01		17.9		16.0		20.5

		9/13/01		17.1		14.8		19.2

		9/14/01		14.7		12.7		17.1

		9/15/01		14.9		13.1		17.3

		9/16/01		16.2		14.0		19.4

		9/17/01		15.7		15.1		16.3

		9/18/01		16.0		14.4		18.3

		9/19/01		15.4		14.8		16.3

		9/20/01		16.0		13.5		19.4

		9/21/01		16.2		14.8		18.7

		9/22/01		16.6		14.3		19.7

		9/23/01		15.1		12.4		16.3

		9/24/01		11.8		10.3		13.4

		9/25/01		10.9		9.0		13.5

		9/26/01		12.4		10.4		15.6

		9/27/01		12.7		10.7		15.7

		9/28/01		11.5		10.7		12.4

		9/29/01		11.9		9.3		15.4

		9/30/01		12.8		10.3		16.7

		10/1/01		14.7		12.0		18.4

		10/2/01		18.2		12.3		25.6

		10/3/01		21.2		20.0		22.3

		10/4/01		21.2		20.4		21.7

		10/5/01		21.2		20.4		21.7






