SN

Table 3.18 Mmlmum and maximum percent of landbase in each subwatershed that lies
in each of the five DNR defined rain-on-snow zones in each of the fifch-field watersheds
in the analysis area.

| | '_"Sn'QW' ... . Rain
- Highland _dominated __ Rain-on-snow dominated Lowland

LowerM.F. 9095 2428 2440 2243 00

‘Upper M.F.- ~ 13100 - 1136 - 0-37 0-300 - 00
Taylor 1871 21-52 840 0-14 - 00
Pratt (NF Jands) 22-75 1833 346 07 00
Pratt (non-NFlands) 11 19 16 . 46 7

Impaets of Timber Harvest Practices on Flows and Trend Anatiyses

Concern over severe flooding in western Washington in November 1990 resulted in the

" initiation of a study which attempted to statistically test whether timber harvest practices in

several basins (including the Snoqualmie River) has increased the magmtude of the peak of
floods (Connelly et al. 1993). It also led toward the development ofa d:spersed physncally—
based model which would link and help to explain the physical mechamsms that might cause

. changes in runoff production as the result of forest harvesting, and to predlct those changes

(Connelly et al. 1993, Wigmosta et al. 1994) The Snoquaimle River Basin was chosen as the
pilot study of this second model and work on it is ongoing. The first version of this physically-
based model is now available for general use but was not utilized in this analysis because of

 date requirements and time limitations. The stat:sttcai model, ‘which has already been applied

to the Snoqualnne Basin, is discussed below

Nine basins were chosen to statistically test whether forest harvest practlces have aﬁ'ected
peak flows, including the Skykomish, Snoqualmie, and North Fork of the Stillaguamish. The
results of this study, which involved three separate analyses, showed that a significant trend in

increasing peak flows could only be demonstrated in the Nosth Fork Stillaguamish; none could

be shown in the Snoqualmie. The analyses included investigations of whether trends in

climate were responsible for any changes in peak flows. The authors cautioned, however, that
this study was limited because the results could be obscured by random variability, and that

the statxstlcal methods used did not atlow the causes of trends to be determmed ' .

Connelly et al. (1993) questloned why no statxstncally s:gmﬁcant trends appeared for the

~ Snoqualmie, although they had for the North Fork Stnllaguarmsh since the percentage of total

harvest was greater in the Snoqualrme Basin. The trends m harvest htstones by elevatton are
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“also quite sumlar for each basin. He stated that it did not seem likely that an increasein’.
~Snoqualmie River floods had simply not been detected in the tests becausé: a) one of the
analyses actually found an uptrend (weakly significant) in the peak residual series, which -

~ suggested that the climate-corrected direction of trends in peak flows in catchment was down,
rather than up, and b) an approximate analysis of the minimum detectable difference in an
analysis of residual series after trends due to climate is removed was considerably smaller than
the change in flood peaks predicted for a change in harvested area. These tests were applied
to the entire Snoqualmie Basin, which does not mean that a statistically significant trend could
" not be demonstrated for the Middle Fork Snoqualmle watershed if the same analyses were run
for it in isolation. .

Connelly et al. (1993) states that the seermngly counter-intuitive behavior of these two basms
can only be explained by applying a more physically-based approach. Such an approach
would account for the location of the harvested areas, and the surface and subsurface routing
of precipitation and snowmelt during extreme floods. This latter approach was discussed
above, and could be used in the future to predict the effects of future land management
scenarios on peak flows in the Middle Fork Snoquaimie. It would also allow for the
improvement of existing flood hazard plans for the lower reaches of the Middie Fork
Snogqualmie that are incorporated into the Draft King County Flood Hazard Reduction Plan
(King County 1990), and ongoing ﬂoodplam planning by King County and the City of North -
Bend.

In response to concems about past and potentlal future ﬂoodlng n Krng County, the Surface
Water Management division of King County (King County 1990) conducted a literature
review of the effects of forest harvestmg on: snowpack accumulation and rate and volume of
snowmelt, and the flow response in tributary and river basins. In addition, this study
examined flow gauge records in a single basin to see if a statistically significant trend in the

magnitude of peak flows could be linked to the percent of the basin which had been harvested.

‘The Snoquaimie River Basin was chosen because it has good long-term gauge data, some
subbasins have been heavily harvested, and because it is King County‘s largest basin. The -
rationale for this latter point was based on research (Christner and Harr in King County 1990)
that suggests that forest harvest has a diminishing importance with increasing basin size. The
thought was, therefore, that if an effect could be statistically demonstrated in a large basin,
then smaller basins with similar harvest histories (such as examining the Middle Fork - -
Snoqualmie alone) could reasonably be- assumed to have also been affected to some degree

_ The King County study (1990) looked for any trends in the flow records of the gauges at
Carnation on the Snoquaimie River, at Fail City on the Raging River, and at North Bend on
the South Fork Snoqualmie; they did not review the flows at the Tanner gauge site on the
'Middle Fork Snoqualmie. The limitations of this study were great, since it was essentially an
attempt at graphicaily interpreting trends in gauge flow data which are aﬁ'ected bya number
of confounding covariables. The authors’ interpretation of their results was limited;. '
regressions appeared to indicate that peak flows have been increasing over time in the
Snoqualrme River and in the South Fork of the Snoquaimie. They did, however, assért that
“while the hmrted data available do not entirely rule out a cychc climate change, the most_
plausible explanatlon for the observed trends appears to be that basm hydrology has changed _
over time,” and that ﬂows may be related to forest harvest o
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There have also been attempts to assess whether any trends in low flows (versus changes in
peak flows--discussed above) have occurred over time in the Snoqualmie Basin (e.g., Kresch
1994, Pacific Groundwater Group 1995, Pentec 1996). The Initial Watershed Assessment
(TWA) for the Snohomish Basin (Pacific Groundwater Group 1995) that was commlssmned
by the Washington Department of Ecology that was discussed earlier regarding minimum
instream flows required by Ecology, also analyzed streamflow trends relative to annual -

precipitation trends at Snoqualrme Falls. Those findings are summatrized as follows:

Analysns of total annual trends at seven gauges within the Snohormsh Basin showed declining

_ streamflow (normalized to precipitation) on the Snoqualmie, Snohomlsh, and Tolt Rivers, o
Normalized streamflow trends could reflect changes due to land use activities or water

withdrawals. The apparent streamflow declines are too large to be explamed by allocated
withdrawals alone, and may. be partly related to limitations inherent i in the analysis. ‘The data
shows considerable scatter, and conclus;ons shOuld be. drawn with. caut;on (Pamﬁc '
Groundwater Group 1995 in Pentec 1996) : :

~ The apparent declines in low summer flows in these rivers, mcludmg the Mlddle Fork
- Snoqualmie; that were observed in this study were questioned in a critique-of it commlss;oned

by the City of Everett (Burges 1996).” That critique stressed that some of the methods and
assumptions made were questionable, therefore, the results may be in error (Burges 1996 in .
Pentec 1996). An additional study of low flow trends was, therefore, conducted for the Draft
Snohomish River Basin Conditions and Issues Report (Pentec 1996) using a linear regression
statistical model developed by Kresch (1994). This study examined flow data from 12 gauge

~stations in the Snohomish Basin, including all the long-term stations inthe Snoqualmie Basin,
* (including the Middle Fork Snoqualmie gauge at Tanner). This study showed that low.

summer fows at all 12 sites have been cons:stently lower since 1980 than the: long—term norm.

There are several long-term flow gauges inthe Snohormsh Rlver Basm in Wthh httle or 1o
water withdrawal (diversion) has occurred; data from these gauges were used as baselines for
assessing flow trends in streams from which water was Wlthdrawn (Pentec 1996). Time series
analysis was used to look for trends. Flow data at gauge stations on the Snoqualnne River

~and all three forks of the Snoqualmie were among those studied. Time series on the

Snoqualmie River at both Carnation and’ Snoqualmie (which has significant water.

‘withdrawals) were compared against time series of the Middle, North, and South Forks of the

Snoqualmie (which do not have significant water thhdrawals) The trend analyms had mixed
results in comparing flows in the Snogualmie at Snoqualmie to flows i in the forks of the
Snoqualrme Overall, results indicated that 7- -day low summer flows in the Snoqualmle River
at Snoqualmie have been reduced, and in some years greatly reduced, compared to 7-day low .

E summer flows in in the Middle, South, and North Forks. This indicates that low summer
flows in the Middle Fork Snoqualrme are not decreasmg proport:onally as greatly as they are

in the Snogualmie River,
The Washmgton State Forest Practices Board (1 994) watershed analyms manual contams a

" module for estimating changes in a hydrologic regime, particularly changes in peak flows due |
© to past timber harvest management activities. This module was not applied to the analysis
- area because of low confidence in its sensitivity ratings due to module limitations. In lieu of

applying this method, a model which describes patterns of vegetation disturbance (e.g.,
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openings in the canopy due to fire, timber harvest, roading, etc. ) and thezr possrb!e 1mpacts on
flow regimes is presented in the foﬂowmg sectlon

Vegetatibn D_isturba_nce"Model o

Removal of the forest canopy causes changes in both the amount of precipitation that reaches
the ground and the rates of melting snowpacks, These factors influence the magnitude and
timing of both peak flows and low summer baseflows in the analysis area. A model was
developed on the Mount Baker-Snoquahme National Forest which basically displays estimates
of the percent of forest canopy openings in fifth-field National Forest System watersheds and
sixth-field subwatersheds. The results of this mode! serve to describe the extent of canopy
disturbance due to timber harvest, roads, powerhnes ra.llroads and natural and man-caused
fires. Following each disturbance event, forest vegetation remains in a disturbed or
“hydrologically immature” state until (if) it reaches a 70% crown closure, when the model -
assumes that the stand is “hydrologically recovered.” - The results of this analysis are

- summarized below. Refer to Appendix C for further discussion, including model assumptlons

The overall percent of vegetatxon dlsturbance in each of the four fifth-field watershieds in th_e .
analysis area is presented in Figures 3.41 through 3.44. Estimates are shown over time
beginning in the year 1800 and continuing through the present. In each fifth-field watershed
there was estimated to be virtually no canopy disturbance before 1930-1940. Levels rose very
sharply in'this period and peaked between 11 and 24 percent (the upper Midd!le Fork
Snoqualmie and Pratt River Watersheds, respectively) around 1950 in each watershed. -

Levels thereafter dropped fairly steadily in each watershed to the present time, except in the
lower Middle Fork Snoqualmie (off Forest Service lands) where levels rose againinthe
~ 1970’s and 1980’s, before beginning to drop again over about the last ten years. Current _
levels in each fifth-field watershed vary from about 5-6 percent in both the Pratt and Taylor
River watersheds to virtually 0 percent in the upper Mldd!e Fork Snoquallme o

1t was not possible to plot disturbance levels on a more site specific subwatershed scale in the
upper and lower Middle Fork Snoquahme fifth-field watersheds, but it was in the Pratt and
Taylor River watersheds (Figures 3.45 and 3.46). The greatest estimated canopy disturbance
in this century occurred in the Taylor River. Levels were plotted in each of the subwatersheds
which had disturbance estimates of 10 percent or greater. In the Pratt River watershed
subwatersheds B and A reached levels of 23 to 30 percent, respectively, around 1950, but
have dropped to O percent at present. In the Taylor River watershed, subwatersheds E, A,
“and B reached levels of 20-40 percent between 1950 and 1975 (40 percent in subwatershed B
in 1975). Current levels in subwatersheds A and B are about 12 percent but near!y zero in
subwatershed E. :
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Figures 3.41-3.44 Percent of vegetatlon disturbance in each of the. fifth—field watersheds
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‘Figures 3.45 and 3.46 Percent of vegetataon disturbance in those suhwatersheds of the
Pratt and Taylor Watersheds which have appreciable levels of disturbance. :

PRATT RIVER SUBWATERSHEDS
VEGETATION DISTURBANCE

i F‘ 1S

1800 1850 1900 1950 - 2000
YEAR '

| TAYLOR-RIVER'SUB_WATER_SHEDS
' VEGETATION DISTURBANCE =~

PERCENT DISTURBANCE
¥ DIS Ic
=

0% +— — o = i S
1800 " 1850 1900 1950 2000
YEAR

3.64 o | 211998



N

The results of thls modelmg eﬁ'ort mdlcate that most or all of the subwatersheds m eaoh of the

 fifth-field watersheds in the analysis area currently have timber stands with at least 70 percent
_ closed caniopy structure. OQur model, therefore, estimates that there should currently be little

impact to the annual pattern of snowfall accumulation and snowmelt because of man-caused
or fire-related openings to the timber canopy. This was not the case over some. periods in,

different subwatersheds throughout the analysis area between about 1940 and 1980 when up o

to 40 percent of a subwatershed was “hydrologically immature.” This condition potentially:
resulted in much larger peak flow events in some subwatersheds (listed above) with resultant

" impacts to channel morphology such as widening or incision. Overall, current. disturbance -

levels appear to be approximating the levels that existed early in this century before significant
logging began, which was a period when no: major forest fires had occurred in the area for at

~ least 150 years.

Water and All‘ Quallty

Acnd Precxpltatlon

Due to conoem ‘about potential acidification of sensitive waters in the Cascades due to acidic

precipitation; some monitoring of rainfall and snowfall has been conducted by both the U.S.

_Environmental Protection Agency (EPA), and the Washington State Department of Ecology

(Ecology). Most of this work began in the mid 1980’s, and some is still being conducted.

Present fevels of acid deposmon in the Cascades are below those which have resulted in

acidification of lake systems in eastern North America. It is-not, however, known what levels
are great enough to begin degrading water quality in the sensitive waters of the Cascade -
Mountains that have relatively low acid neutralizing capacity. Most of the alpine lakes in the
Central Cascades (including some of the lakes in the analysis area) are among these sensitive
waters (Ra.shm 1989, Duncan 1991) All the studies found through a literature search have
included monitoring of sulfate, nitrate, and hydrogen ion levels. Nitrate and sulfate 1ons can

. result in‘acidic deposition through either a long-range transport transformation in the’ =

atmosphere to a dilute form of acidic rainwater, or they can aoeumulate in snow pa.cks and
r elease pulses of low pH snowmelt in the spnng ' e _ _

_ | Approxnnately 80% of the normal annual precnpxtatton at Snoquahme Pass falis from October _

through April (NOAA 1983-89 inRashin 1989), the vast majority as'snow: May through -
Séptember rains are also very important inputs into lakes, however, because average monthly
concentrations of sulfates in rainwater during those months ‘was 1.7 to 4.0 times greater than
those during the winter (NADP 1989 in Rashin 1989) Generally; rairifall seems to be more
effective in washing out sulfate, nitrate, and ammonium than snow. The winter precipitation
{from 1983 to 1990) falling at monitoring sites at Snoquahme Pass, Stevens Pass, and Mount
Rainier (Paradise) have been less concentrated in ammonium, suifate, nitrate and strong acid
than the rainfall collected at stations in the Puget Sound Basin (Duncan et al 1991). Thisis

‘due to the fact that these sntes are both snow domlnated and that they are ﬁm:her ﬁ'Om the '

emission sources.
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The estimated wet deposition load of ions critical to contributing to acidification showed no
- annual trends at the Snoqualmie Pass monitoring site. through its short history of 1983 to
"1990. Levels were, however, higher at Snoqualrie for almost all variables than they were at
either Stevens or Mount Rainier in 1990 when monitoring was conducted at all three sites. -
Table 3.19 below shows the volume weighted average deposmon raies for each of those
statlons for- crltlcal jons m 1990. . : :

Table 3. 19 Estlmated deposition load of critical i ions. for 1990 at three statlons in the
: westem Cascades of Washmgton '

' Loading (ko/hectare-year)

. LOCATION
Species Stevens Pass  Snoqualmie Pass. Mt.R_ain_ier(Paradise)'
SO: (S) 254 3.51 5%
SO, (SO4) 762 1054 8.88
NOs(N) 094 141 . 1.45
NH,(N) 030 030 019

H - 1.55 232 027

[as modified from Duncan, 1991]

Duncan et al. (1991) cites S and SO4 levels of 6. 7 and 20.0 kg/hectare-year respect:vely,
being critical (essentially threshold) levels for aquatic receptors. Eilers et al. (1994), however
proposed a lower critical load level based on lake chemistry data available within National .-
Parks in Wash.mgton and Oregon and results of more detailed studies elsewhere. Eilers:
recommends an interim sulfur deposition gmdelme of about 3 kg Sthectare-year and 9 kg
SO.;/hectare-}’ear below which sensitive resources will be protected from adverse effects.

The highest S levels recorded at Snoqualmie Pass during 1983 to 1990 was an average
loading of 3.51 kg/hectare-year in 1990. Both'the S and SO, loadings that year were..
estimated to be about one-half that of the critical levels proposed by Duncan et al. (1991) but
exceed the levels proposed by Eﬂers etal. (1994) In addition, Duncan cautions that there is
some error in'how his estimates were calculated, and that levels at Snoqualnue need to be
verified by continued momtonng : -

Eilers et al. (1994) descrlbes what hls recommendation for mammum S loading is predlcated
on. His assumptlons are quoted below: : :

“The recommended S loadmg will not necessanly protect all sensxtnve aquatlc resources at all
times. This recommended loading is adequate for protecting at least 95% of the resources
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from chronic ac1dlﬁcatlon, but it may not be adequate for long-term protectlon of the most
sensitive resources. - The recommended S loading may not protect aquatic resources from -
episodic acidification from:either SorN deposition. EplSOdlC acidification will precede:
chronic acidification in many of the systems, pamcularly in view of the importance of snow to

- the hydrologic budgets of the alpine lakes. The recommended. S loading does not address. -

posslbie accumulation of N inlow temperature lakes that remam ice covered for most of the

year.”

“In addition to the cautions above, Ellers et al. (1994) states that the guldehnes for N loadmg

are even more problematic than for S loading. He found no evidence that chronic N
accumulation has occurred in lakes within the region, and what little information that has been

collected suggests that epnsodlc acidification from NOj in probably not occurring. ‘As an -
interim gmdehne he suggests a value of 5 kg N/hectare-year for the protecnon ‘of aguatic-

resources against chronic acidification, although the level may have to be evenlower to
protect resources from eplsodlc acidification. Eilers et al. (1994) also states that the most'
important form of Nand S deposition to forests in the region may be acidic components in-

fog, especially in higher elevation sites. Therefore, although snowfall is the largest contributor
in volume at the htgher eievatlons wuhm the analys1s area, It 1s not the only mput that needs to

" be considered.

Further discussion of existing research and data on acidic precipitation in Western Washmgton
can be found in the South Fork Snoqualmie Watershed Analy51s (Mount Baker-Snoqualmie
National Forest 1995). - ‘That analysis also summarizes some of the indicators and thresholds

that have been adopted for use in assassing risks and posmble Impacts some of that dtscuss;on
~ also appears below in the sectlon on lake water quallty o - -

Ozone Levels '

'. OZone is another potentlal pollutant of concern for the watershed although probably not as

great an issue as it is in the nelghbonng South Fork Snoqualmie watershed. It may be the
most important air quality influence on vegetation in the basin due to expandmg urban areas
and the I-90 corridor. Areas of the Cascade Range east of Puget Sound are sub_]ect to
eplsodes of high ozone concentration during periods of atmosphenc stablhty The effect of -
these episodes is poorly quantified but may produce substantial stress and affect the health of
trees (Hogsett et al. 1989 in Peterson et al. 1992). Average 24-hour ozone concentrations at -
levels higher than 80 ppb occur in Washington Cascades during the summer months (Eilers et -
al, 1994), ‘which are high enough to be of concern. Eilers et al. (1994) states that the

-Natlonal Ambient Air Quality Standard values based on extreme ozone concentration are - |

considered inadequate for protecting vegetatlon from injury. He belicves that the cumulatwe _
nature of ozone effects suggests a more conservative standard may be approprlate and

" recommends using d new air qualtty mdlcator (SUMGO) whtch sums ali houriy concentratlons

equal and above 60 ppb

- No studtes of ozone levels were found to date for locations near the ana1y515 area ) future

momtormg would be necessary to descrxbe the spatlal and temporal patterns of ozone
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exposure. Exposure of plants to elevated levels of ozone can produce several quantifiable
effects, including visible injury, reduced photosynthetic capacity, increased respiration, -~
premature leaf senescence; and reduced growth (Peterson et al. 1987, Reich and-Amundson
1985 in Peterson et al. 1992). The most immediate effect of elevated ozone on vegetation.
may be one or more of the following: foliar injury, decreased leaf longevrty, reduced carbon
gain of foliage, and reduced plant growth (Peterson et al. 1992). I

‘Lake Water Qua'l_ity

The water quahty of some of the lakes in the Washington Cascades drﬂ‘ers relatzvely little from
the water chemistry of current atmospheric deposition. It appears that lake water quahty is
closely linked to the chemistry of the deposition, and that there is a strong basis of concern
that the long-term integrity of lakes in the Cascades could be affected if atmospherlc :
deposition contains pollutants (Peterson et al. 1992). Deposited sulfate, nitrate, and
-ammonium in the form of rainfall, snowfall, or dry deposition all have the ability to acidify
- surface waters. Sulfate: deposition is usually associated with long-term chronic effects, while
nitrate and ammonium are often associated with episodic acidification due to rapid releases of
mtrogen during snowmelt. : '

_Acxdxﬁcatxon of surface waters contributes to. mcreased mobrhzatlon and availability of
aluminum which can be toxic to aquatic life. The toxic effects of acidification on biotic
communities in surface waters is attributed to the combined increase of hydrogen ion (H') and
aluminum concentration in the presence of low calcium concentrations (Baker et al. 1990 in
Peterson et al. 1992). The ability of a body of water to neutralize acidic inputs and avoid

- these toxic effects is basicaily dependent on the concentrations of basic cations such as
calcium (Ca") and the concentration of weak organic acids. Alkaline waters (those with
higher concentrations of base cations) can neutralize incoming acids, largely through increased
weathering (Brakke et al. 1990 in Peterson 1992) while organic acids have a strong buﬂ'ermg
capability which resists further acidification due to the presence of organic carbon. Neatly all
of the surface waters in the Cascades have low levels of dissolved organic carbon, and any -
inherent acid neutralizing capability is due to the presence of base cations (Peterson et al.
1992). Many also have low concemratlons of base catlons and are therefore sensrtlve to any
aadxc inputs,

The iargest comprehensive quantltatlve assessment of water quality in the Washmgton and
Oregon Cascades was conducted as part of EPA's Western Lakes Survey (Eilers et al. 1987,
Landers et al. 1987) which sampled 159 lakes in the region out of an estimated total of 1,371
lakes larger than 1 hectare in surface area. During the EPA study two lakes were sampled
within the analysis area--Tuscohatchie and Spider. Neither lake was acidified, but Spider had
low acid neutralizing capacity. The Pacific Northwest region was one of five regions in the
“western United States surveyed. These regions were chosen because they represent areas
containing the majority of lakes that are considered to be at risk as a result of acidic
deposition. The other study regions were areas of the northem Rockies, southern Rockres
central Rockies, and the Sxerra Nevadas. As a population, lakes in the Washmgton and
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Oregon Cascades, and the Puget Sound. Iowlands are among the most dilute (contam the

- lowest concentrations of dissolved minerals, including the base cattons) in the United- States.
. The low acid neutralizing capacity of Cascade lakes is second only to the mab:hty of lakes in-

- the Sierra Nevadas to buffer acidic inputs (Landers et al. 1987). Individual Cascade lakes are
" the most dilute aquatic systems anywhere (Eilers et al. 1990 in Peterson et al. 1992). This _
issue is important across the Mount Baker-Snoqualnue Natnonal Forest, and is contmulng to o

be studied by Forest staff and other researchers

. The assessment of the sensitivity of Iakes to mputs of pollutants is not conducted solely on the o
- basis of water chenustry ‘Surveys of the popuiatlons of aquatic. mdlcator species arealsoin

use and being developed (Plafkin et al. 1989, Karr 1986, Karr 1994, Kerans. and Karr 1994). =
The methods developed in some-of the survey techniques have been: apphed inthe Washmgton'_
Cascades, but do not yet have resuits speczﬁc to the analyszs area (F ore and Karr 1994 o

= Piotmkoff1992 P!otmkofle%)

A guldehne for settmg hrmts of acceptable change in surface waters has been suggested for - -

_ lakes in the Cascades by the U.S. Forest Service (Peterson et al. 1992). This guideline lists *
- suggested taxonomic groups of aquatic organisms (aquatic insects, amphibians, plankton, ﬁsh,
. mosses, and aguatic plants) that should be investigated for sensitive indicators of stress for * -
2 atmosphenc poiiutants along with characteristics to: check. This guideline also lists suggested -

~ value ranges for nine water chenustry variables for four. categones of water quahty, along: wzth

explanations for the rationale used.’ ‘Recommended fevels for the variables are expressed as ~

- percentage changes from background levels, Baseline levels have not been determined for any

of the iakes in the analysis area, however, so lake quahty can not be assessed using them until~ -
a momtonng program has been established. “This topic is further discussed in the South Fork o
Snoqualmie Watershed Analysis (Mount Baker“Snoqualmze National Forest 1995) which :
includes a Itstmg and desenptlon of: the sensztlve biologlc and chemical 1nd1cators avallable fer

The only water quahty data wluch was found for Iakes in: the analysis area were synoptic or .
seasonal sutveys which did not altow for analysis of long-term trends. There have been
several different lake studies undertaken which included one or more of the lakes in the
analysis area, including work by researchers at ‘Central Washington University and the-
University of Washington (e g., Duncan 1991; Smayda 1986 and Spyradakis et al. 1990,
respectively). Some work has also been condueted by the USGS (Bortleson et al. 1976,

- Dethier et al. 1979), along with the EPA study mentioned eartier (Eilers et al. 1987, Landers -
. etal 1987). The location of most of the lakes in the analysis area is shown in thure 3.47, .

- -along with most perenmal streams river miles, and iocatlons of some of the bamers to’ ﬁsh

C ngratlon : . : :
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The most extensive lake qttality survey of lalces inthe area was conducted. by the Washihgton

State Department of Fish and Wildlife (WDFW) (Pfeifer 1997). This ongoing study has -
sampled only a few water quality variables, and sampling methods vary somewhat from those-

~* used in other known studies. The WDFW study includes.some replicate sampling of lakes

and, therefore, allows for some degree of comparison with earlier sampling, including work
conducted by other the other studies mentioned above. - Attempts at such comparisons were

" not possible in this analysns effort. Data ﬁ'om the WDFW lake stuciles (Pfelfer 1997) are

included as Appendtx C.

The water quality data dlsplayed in Appendxx C, along wﬂh data from the other studles
referred to above, indicates that most of the lakes in the Middle Fork Snoqualmie analysis -

- area generally have both low concentrations of nutrients, and very low acid neutralizing .

capacity. anary and secondary production of algal and plankton communities varies greatly,
and an effort is underway by the WDFW to determine ‘what physical and chemical variables.
determine lake productivity (Pfeifer, personal communication 1996). -Low acid neutralzzmg
capacities make many lakes susceptible to acxdtﬁcatlon in the coming decades from current
levels of acid deposition. : :

The smgle site where the data 1nd1cated that pH may hmxt the size and health of the aquatlc
community (at least trout) is Quartz Lake, where pH readings varied from 4.5-6, 0 in the 17
samples taken from 1984-1986. These low pH levels may be a result of the quartz mining

~which has occurred and continues to occur between Quartz and Green Ridge Lakes. It may

also be due to natural sources or a combination of the two. Contamination by toxics is -
thought to be very low to nonexistent in nearly all lakes. The single known exception is
Williams Lake, Ina joint stuciy by the WDFW and the Forest Service (Pfeifer and Peacock
1987), copper concentrations in Williams Lake were found to be at toxic levels. These high
levels prevent a sustainable fish community and no fish currently exist in the lake. It is stilf to
be determined whether the copper input to the lake is natural, from past up-drainage mining
activity (no mining ourrently occurs), or a combination of the two. The Forest Service has

* not conducted a survey of abandoned mine sites within the analysis area, S_och_surveys have

been conducted at some mine sites elsewhere on the Forest. . -

Stream Water Quallty

All of the streams and rivers w1thm the analyms area are hsted by the State of Was}ungton as
Class AA waterbodies.: The general characteristics of Class AA (“extraordinary”) waters are
defined in the State water quality standards (Chapter 173-201A WAC 1992) as generally
characterized as markedly and uniformly exceeding the requirements of all, or substantially all
uses. A brief summary of surface water quahty standards and enablmg legislation is given in

'Appendlx C.

The M]ddle Fork of the Snoqualmxe Rtver is on the Washmgton State Department of.
Ecology s 303(d) list of those waters. whlch do not meet these State water standards. for water
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temperature, which is one of several variables that are included in those standards (Ecology f\\
1996). This does not indicate that all other variables meet standards in all the waterbodies in L
~ the analysis area; it only means that no data has been presented to Ecology that demonstrated
(within given data quality requirements) that a stream or lake was not meeting standards for
one or more other variables. The true situation throughout most of the analysis area is largely
unknown, because so little water sampling has been conducted. The 303(d) list includes those
waters which do not meet threshold standards for bacteria; temperature, pH, total dissolved
gas, oxygen, and toxic, radioactive, or deleterious compounds. It also includes those
segments which do not meet the narrative criteria of other variables such as nutrient and -
sedlment ioads whxch do not have specxﬁc threshold levels defined.

The 1980 water year (October 1 to Septembcr 30) was the only penod when the USGS
monitored water temperature at its discharge station at Tanner; this was the only temperature
data they have ever collected in the analysis area. During this study there were 21 days when
the maximum daily temperature exceeded the maximum temperature aliowed in in the State
water quality standards for the area (16°C), including one period of 13 consecutive days. If
these high temperatures had been due t6 man-caused conditions, these records would have
resulted in the listing of the river on the 303(d) list under present law. The Middle Fork -
Snoqualmie River is included on the proposed 1996 303(d) list for water temperature because:
of high temperature readings observed by Ecology and the Puget Power Company during
hrmted sampling conducted in the 1990s (Joy, personal commumcatlon 1997) '

Baseline studies of the ‘water quallty in the Snoqualmie River have been conducted by Ecology : ~\
(e.g., Joy et al. 1991), as well as a study of the total aliowable maximum daily load of -

permitted pollutant emissions into the Snoqualmie River (Joy 1994). The only known

quantitative data for a site within the analysis area was coliected at a monitoring site which-

was located near the mouth of the Middle Fork Snoqualmie River. Monthly samples were

collected at this site by the Washington State Department of Ecology (Ecology) between Jine

17 and September 16, 1991. The four samples that were taken were analyzed for nutrient
concentrations, turbidity, water temperature, conductivity, dissolved oxygen, suspended

sediment, pH, and fecal coliform. It did not include samples to check whether State standards

- were being met for total dissolved gas, and toxic, radicactive, or deleterious materials. The

four pH readings ranged from 6.4 to 6.8, hence all were very near the minimum allowable

level State standard of 6.5.  The sample that was taken in August did not meet the State

standard for temperature or dissolved oxygen. In addition, the sample taken in September had

relatively high fecal coliform levels (100 organisms/100 ml); standards state that no more than

- 10 percent of samples can exceed 100 organisms per 100 ml of water. . This very limited

sampling did not result in additional variables being listed on the 303(d) list, and the results

are indicative of relfatively high water quality. Four samples are not sufficient to make any

conclusive statements, however, and they indicate that further monitoring of temperature, .-

dissolved oxygen, pH, and fecal coliform is merited to determine true-background-lev'els;-

The impacts of the current levels of extensive dispersed campmg that exists in the analysns
area have not been assessed. In many areas this dispersed camping likely results in periodic L
bacterial contamination ﬁ'orn human waste.- Trash associated thh camping, and the - i
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widespread illegal dumpmg that occurs, also likely result in frequent site contammatlon from

hydrocarbons and various toxic wastes. These pollutants may occasionally result in localized
stress or death of local or downstream aquatic organisms. The potential risk to human health
is probably a greater issue; 1t would be difficult to quarrtliy risks and nnpacts x

of the possible deleterious impacts on the aquatic community. The glacial lakebed history of
the lower valley of the Middle Fork Snoqualmie left clay and soft sediment deposits which can

. be chronic contributors of fine sediments to the mainstem (Pfeifer, personal communication

1997).- In addition, there is.a large mass failure on the Pratt River about 0.5 mile upstream.
from its mouth, which contributes large amounts of fine, blue clays into the Pratt, which are-
transported downstream into the Middle Fork Snoqualmie. There have been frequent, high
turbidity loads observed (visually assessed only) in the lower Pratt for about the last decade
(Pfeifer, personal communication 1997). The high turbidity concentrations that often occur in
the lower Pratt and in the mainstem of the Middle Fork Snoqualmie may suppress both
primary (i.e., algal) and secondary (i.e., invertebrate and fisheries) production. Unfortunately,
there has never been a sediment budget conducted for the Middle Fork Snoqualmie.
watershed, although there have been budgets estimated for the neighboring South Fork
Snoqualmie watershed; these are summarized in the South Fork Snoqualmre Watershed
Analysis (Mt. Baker-Snoqualrme Natlonal Forest 1995).

_Suspended sedlments often represent about 90 percent of the total sedrment load in westem

‘Washington streams, with bedload comprising the remainder (Durme and Leopold 1978). The
studies conducted on the South Fork Snoqualmie River found that bedload represented 6-10
percent (Booth 1991, Dunne 1984) of the total load. The South and Middle Forks of the
Snoqualmie River are both dominated by granitics and volcanics, and are otherwise sumlar in
topography and vegetation, so it is hkely that the relative makeup of the sediment load in the
Middle Fork is similar to these estimates for the South Fork. Total loads may vary greatly,
however due to dzﬁ‘erences in land use and hydrologrc regrmes :

The cmly ongoing mtnmg in the analysrs area is mining for quartz crystals There are -

approximately twenty active claims in the upper watershed above Taylor Creek; these are’
largely concentrated near Quartz Lake and between Goldmeyer Hot Springs and Hardscrabble

Creek) There are also a few other claims located in the lower portions of the analysis area.
These quartz mining operations generally use only small explosive charges to access crystal

- deposits. . The problems associated with the mine tailings of large ore operations (e.g., acid
‘mine drainage, etc.) should generally be much less of a problem near these sites. There is,

however, a kriown case where a body of water near quartz mining currently has low pH.

' (readings (Quartz Lake), although the cause has not been determined. (Early in this century

copper mining .occurred in the upper watershed near Dutch Miller and other locations, There
has not been a survey of water quality near these abandoned mme sites.
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Lake, ?ond, and Wetland Habitats an_d Fisheries N

The number and dxversxty of lakes and ponds in the analys&s area is among the greatest on the
Forest. Information on which species are present is available from the Washington State
Department of Fish and Wildlife (WDFW) for most of the #52 lakes and ponds located within

- the Pratt, Taylor, and upper and lower Middle Fork Snoqualmie Watersheds (Pfeifer 1997).

Some qualitative information is also available from Trail Blazers, Inc. Data is limited to the

game fish which have been introduced.- In the analysis area only various stock of rainbow

(Oncorhynchus mykissy and cutthroat (Oncorhynchus clarki) trout have been introduced, and

- are often the only species present. Other species which may be present in some lakes include

 mountain whitefish (Prosopmm williamsoni), eastern brook trout (Salvelmus ﬁ'ont:mbs) and
sculpins (Cottus sp.). -

Quantltatwe data on poyula’non sizes and bxomass are not avallable for any of the lakes in the

analysis area. It i in th historically did

not support fish P alations before stocking activies began early in this century (Pfeifer,

personal communication 1997). Much of this stocking was conducted informally by the -

Forest Service, fishing clubs, and individual citizens before the establishment of the

Washington State Department of Game (WSDG) in 1933 At consolidated with the -

Washington State Department of Wildlife in the late 1980s to become WDFW). Early

management by the WSDG consisted of intermittent stocking of streams and lakes with

hatchery stocks of eyed eggs, fry, or fingerling cutthroat, rainbow, or eastern brook trout. TN
“Stocking of rainbows and cutthroats in streams took place annually, virtually without -~ :
éxception until 1983 when it was discontinued. 'Stocking of eastern brook trout was generally
discontinued in both lakes and streams about 20 years earlier. Stocking of some lakes with

rainbow and/or cutthroat trout remains actwe today (Appendix C- 4)

.Apprommately 57% of the lakes in the analyms area (86 of the 152) are known to currently

- not have naturally reproducing stocks; any fishery in these. lakes i is totally dependent on '
restocking by the WDFW and volunteer organizations like Trail Blazers, Inc., which carry out
planting approved by the WDFW. Only 26 lakes (17%) have good to high levels of natural
reproduction, while 27 lakes (18%) have low to poor levels (Pfeifer 1997). About 60 lakes
(39%) have been stocked or restocked with cutthroat or rainbow trout within the last several
years; approximately an additional 27 lakes had also been stocked in the past.

‘The tables in Appendix C-4 list and describe the lakes within the Pratt, Taylor, and Middle

Fork Shnoqualmie watersheds. The total of 83 lakes in the Middle Fork Snoqualmie, 41 lakes

. inthe Taylor, and 28 lakes in the Pratt watersheds represent an estimated combined surface

area of about 1642 acres. The average lake size over the entire analysis area is about 10.8

~ acres, but only 35 lakes (23%) are over 10 acres in size. These largest 35 lakes represent

~ zbout 80% (1312 acres) of the total lake area; the remaining 117 lakes less than 10 acres -

average only 2.8 acres. The largest ten lakes in the area are: Snow (159.5 acres), Snoqualmie

(126.4 acres}), Hester (66.6 acres), Kulla Kulla (60.1 acres), Nordrum (60 acres), Caroline

(59.6 acres), Upper Tuscohatchie (58.3 acres), Upper Wildcat (53.7), Bear (49 acres), and

Thompson (47.2 acres). These large lakes are distributed among all three watersheds.at N
elevations varying from 3223 feet (Snoqualmie Lake) to 4740 feet (Caroline), and comprise ‘
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: -about;452% -of the total lake surface The highest, fairly large. lake in the "oh_tir._c‘ analysis area
- occurs in the upper Middle Fork Snoqualmie watershed at 5700 feet (Chain Lakes, 3.5 acres).

There are no wildlife guilds directly dependent upon forested wetlands and wet meadows;
however, both are important habitat components for many guilds, and therefore, species
(Figure 1.8 Riparian Reserves). Wetlands serve a variety of important functions as wildlife.
habitat. Many species are associated with the wetland edge of a lake or pond. There are an
estimated 80'acres of wet meadows, 2699 acres of shrubby wetlands that constituie primarily
avalanche chutes, and 1284 acres of hardwood wetlands. The total 4063 acres of all wetlands
arger than any other basin of a similar size on the Forest, as reflected in the very high
Wmm combination with the high numbers of ponds and lakes,

there are optimum levels of wetlands available for wildlife, Field reports indicate that, with

“the exception of a few large lakes within easy hiking distance to the public, such as Snow.

Lake, the majority of lakeshores are in good condition (Sobieralski, personal communication
1996). The exceptions have had their shorelines trampled by hikers and fishermen, reducing
‘the amount of native vegetation and downed logs available.. Of the 54 sensitive plant species
known or suspected to ogceur in the ana}ys'.ls area, 60 percent are conmdcred tobe assoc1ated
\mth wetlands '

‘Stream Channels ;

Stream channel condition and morphology reflect the input of water, sediment, and wood to
the stream channel, relative to the ability of the channel to either transport or store these mputs
(Sullivan et al. 1987) The channel’s ability to transport these inputs is dependent upon the -
location and timing of the mlputs as influenced by the channe] and watershed characteristics of
slope gradlents geology, lalJTdforms, stmotura} controls, and historical’ dxsturbances

The analysis area is dommatled by steep gradlent (>20%) tnbutary sedxment “source” channels
with a relatively small number of lower gradient depositional zones (0-2%) as the tributaries

~ enter the valley floor, mcludmg portions of the mamstem Middle Fork (Figure 3.48).

Each of the fifth-field watersheds was ana}yzed for sediment transport capability based entirely
on stream gradient data (Figures 3.49 through 3.52). The categories are as follows: >20%
Source, 4-20% Transport, 2-4% Response, and <2% Depositional. These categories were
developed based upon existing stream channel classification systems by D. Montgomery and J.
Buﬁington (1993) and D. Rosgen (1994).
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Figure 3.49 Relative abundance of stream gradient classes within the lower Middle Fork
‘Snoqualmie River fifth fie!d watershed within the Mt. Baker-Snoqualmle National .
Forest houndary, : : \

Lower MF Snoqualmle River Watershed wﬂhm the MBS Forest

boundary «“ 049A8B)
14% .
o2
u3- 4
m5-10
_mu»:zo

@21+

Figure 3.50 Relative abundance of stream gradlent classes within the Pratt River fifth
field watershed including the lower Middle Fork Snoqualmle Rlver outside the Mt.
Baker-Snoqualmie National Forest boundary.

Pratt River Watershed Lower MF Snoqualmie River
(1050A-G) Outside the MBS Forest
- Boundary (1050X)

45, 0o0-2
' m3-4
% ms.10
. B11-20
4% @21+

3-76 | : - - | - 2/19/98



VN

3

Flgure 3.51 Relative abundance of stream gradlent classes w:thm the upper Mlddle
Fork Snoqualmle River ﬁfth field watershed. G L R

| Upper MF Snoqualmse Rwer Watershed (1051A-N)
_7%

35% ;

™ 06-2
m3-4
‘m5-10

811-20 . .
@2t +

~ Figure 3 52 Relattve abundance ol‘ stream grad lent classes wnthm the Taylor Rwer ﬁfth
field Watershed : - o L .

- Tayfor River Watershed (1 052A-G} -

3% __ .
- 5% '.'El'O 2 o
"’__-5 0.
ﬂ11 20 S

The lower Middle Fork Snoqualnne River fifth-field watershed within the Forest boundary
(1049A&B), is compnsed largely of source channels (approximately 68%) Tratisport reaches
amourif to approximately 16% of the total stream miles within this fifth field watershed whﬂe
response reaches represent only approximately 2%. Depositional areas comprise _
apprommately 14% of the total and are found pnmanly in the dedle Fork Snoqualmle

'mamstem

The Pratt szer (IOSOA-N) is also dommated by source reaches (approxxmately 78%) whﬂe
the remainder is composed of 12% transport ‘channels, 3% response channels, and 7% -
deposztlonal channels. The lower Middie Fork Snoquahme River outsnde the Forest boundary L

* (1050X) is graphed separately from the Pratt River to show its unique character bemg

composed of apprommately 59% source reaches 22% transport reaches, 4% response reaches,
and 15% depositional reaches. In this case, combmmg the Pratt and the lower Middie Fork-

~outside the Forest boundary would have masked the obvtous dtfferences m then' gradlent

distributions. -
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The upper Middle Fork Snoqualmie River fifth-field watershed contains approximately 78%
source reaches, 12% transport reaches, 3% response reaches and 10% depositional reaches.
The Taylor River fifth-field watershed is nearly identical in proportions to the upper Middle
Fork Snoqualmie differing only by a percentage point for source reaches (approximately 77%)
and transport reaches (approxlmately 13%).

“Channel stability is the ability of a stream or river to tra'nsport the flows and sediment of its
watershed in such a manner that the dimension, pattern and proﬁle of the river is maintained
without either aggrading nor degradmg’ (Rosgen 1996)

Channe! stability within the analyszs area was assessed using three methods First, areas of

- insufficient vegetative bank cover were determined using a GIS map of the riparian vegetation
structure classes within the watershed. Second, Pfankuch channel stability indices were
analyzed from past stream sutveys of some representative tributary and mainstem reaches.

“Third, changes in active channel widths over time for a few representative mamstem response -
reaches within the watershed were analyzed using aerial photographs :

Upon review of the Rxpanan Vegetatlon Structure Class Map, npanan corridors whlch are-
either non-forested or have shrubs and/or seedlings are relatively rare and closely associated
with high elevation ephemeral streams within avalanche chutes (Figure 3.53). Riparian _
reserves composed of sapling/pole (1” to 9” dbh) are found mostly in the lower Middle Fork
below its confluence with the Pratt River. Sapling/pole sections of riparian reserves are also
found in the upper Pratt River, the lower Taylor River, lower Quartz Creek, and the upper .
Middle Fork Snoqualmie River mainstem below Goidmeyer Hotsprings. Immature stands (9”
to 217 dbh) are found for the most part along the mainstems of the Taylor, Pratt, and upper
Middle Fork Snoqualmie Rivers, Most mature stands are confined to tributary streams within
the Forest boundary, with sporadic groves along the mainstems of the Taylor, Pratt, upper
Middle Fork Snoqualmie Rivers and Quartz Creek '

Approximately 14% of the stream miles within the analysis area have saplmg/pole sized stands.
These stands have inadequate root development to adequately stablllze stream banks or
provide quality large woody debris (LWD) for sediment storage and energy dlsmpatzon Tho
majority of these stands are outsxde of the F orest boundary . _

Pfankuch (1 975) channel stability ratings were conducted as part of four sep'arate USFS Level
IT stream surveys conducted within the analysis area (Table 3.20). The channel stability rating
- performed on two reaches of Quartz Creek in early August of 1990 resulted in scores of 94
-and 69.. The reach with the score of 69 was considered to have good channel stability, while
the reach scored as a 94 was considered to have fair channel stablllty Four reaches of the
Taylor River were assessed in September of 1992 and received scores ranging from 75 (good
stability) to 86 (fair stability). Channel stability ratmgs performed on four reaches of the Pratt
River in September of 1992 resulted in scores ranging from 62 ( good stability) to 79 (fair
stability). An aerial reconnaissance video (8/96) clearly showed a large earth slump that was,
and still is, actively contributing fine sediment (blue clays) to the Pratt River app_roxxmat_ely 1/2

378 o - 2/19/98



-mile above its confluence w1th the Middle Fork. - This sedilrlent' source greatly increases the

overall’ turbldrty of the mainstem downstream of the Pratt River. Three reaches within the
mainstem of the river were rated in-mid-August of 1996, and resulted in scores.of 91 (fair. -
stabrhty) 118 (poor stability), and- 124, @oor stability). The fair stability score was from the
upper reach surveyed from approximately river mile 80 to river mile 81. - The 1996 stability
survey indicates that the mainstem has poor channel stability overall, This is particularly true in
some stretches from its conﬁuence with Bumtboot Creek down to the Forest boundary at river

--mlle 60

Table 3. 20 Pfankuch channel stablhty ratmgs for the Mlddle Fork Snoqualrme Rlver

and selected trlbutarles

i Stream Name. '~ |# of Reaches Survey D_ate- Locatlon--_ Range of Scores Rattr_rg_

g Quarlz_.Creek;_ o2 T -8/2/900 | RMs0.0-3.0 {  69-94 Goolealr
TaylorRiver . | i 4 | 940/92 | RMs0.0-67 ; 75 86 | Good/Fair
Pratt River . 4 | enme2 j RMs0.0-6.7 | 62-79  |Good/Fair
MF Snoqualmie River{ =~ 3 | 8/20/96 RMs 60. 0 81 0 S 91-124 Fair/Poor

Reach scoreo!’ <38 = Excellent, 39-76 Good, 77-114 = Fair, >1 15 = : Poor.

' The Pfankuch chamrel stabﬂrty rating index was developed pnor to stream classrﬁcaxlon

systems Therefore, the stabrhty rating used for past USFS Level o surveys uses an average
stability index, regardless of stream type. Different types of streams typrcally have different

- channel stabilities, and should have separate channel stabrhty ratings associated wrth them

Rosgen s (1996) stream classrﬁcatlon system has adjusted the Pfankuch stability ratings to each

individual stream type. The reason this is done is to reflect the naturally inherent and differing
value ranges for each stream type (Rosgen 1996). The Level I stream surveys presently '

provide Pfankuch channel stab:hty indices for entire reaches. ‘These reaches are then given a
" Level 1 Rosgen stream type (A-F).” This level of stream typing is not detailed enough to

properly relate channel stability with a particular stream type. A Level Il Rosgen typing (Al-6,
B1-6, Cl-...) should be conducted to establish reach breaks for associated Pfankuch channel
stability indices. This would greatly increase the sens:tmty of i mterpretatlons of stablhty
ratmgs (Rosgen }996) o _

Forest Semce 1:12,000 aenal photos from 1992 were compared wrth 1: 12 000 aenal photos

 from 1962 and Army Corps orthoquads from 1942 to locate areas of active. channel widening.

Time constraints allowed analysis of only the mainstem Middle Fork Snoqualmie and Pratt

' Rrvers One obvious site of channel instability was observed from approximately river mile 71

to 74.5 along the upper dedle Fork mainstem.’ This stretch of the Middle Fork was railfoad
logged inthe late 1930’s and the 1942 orthoquad shows. a fairly well confined channel with
clearcuts bordering it on elther side with some riparian vegetation still intact. The 1962 and
1992 photos, However, show significant channel braiding and widening in the same reach.
Thunder Creek, a left bank mbutary to the Middle Fork mainstem (RM 73.5), experienced a
major debris avalanche between 1942 and 1962, which introduced large amounts of sediment
to the mainstem. Along with the above events, the frequency of large flood events seems to

- have mcreased sxgmﬁcanﬂy in the last two decades in this region.
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Table 3.21 shows some rough measurements of sinuosity and average active channel width for
each photo series of this section of the mainstem. These measurements seem to indicate that

- sinuosity has decreased and average active channel width has grcatly increased since 1942. It
appears that the combination of past large scale timber harvest, excessive sediment _
introduction, and increased flood frequencies have resulted in long-term channel mstabll:ty
w1thm this section of the upper Mlddle Fork Snoqualmle Raver 0

A section of the Pratt RJver from approxunately_nver mile 2.0 to a point just above Thompson
Creek at approximately river mile 5.0 was also analyzed using the same aerial photo series and
orthoquads.  Table 3.21 also displays the results of rough measurements of sinuosity and
average active channel width for the Pratt. These measurements seem to indicate that the Pratt
River mainstem has become somewhat narrower and confined since 1942. Sinuosity-did not
appear to change significantly over the'last 45 years. An intensive and extensive aerial photo
analysis of the entire analysis area should be conducted in the near future using state-of-the-art
analytical stereoplotter technology to more accurately assess the effects of past and present

. human activities on stream channels within the drainage.

Table 3.21 Companson of smuos:ty and change in average active channel width (Wac)
for the mainstem Middle Fork Snoqualmie and Pratt Rivers from 1942 to 1992, using
USFS 1:12,000 aerial photos (1962 and 1992) and Army Corps of Engmeers 1:20, 000
orthoquads (1942).

MF Snoqualmie Pratt
Photo Date| Sinuesity | Wac*| Sinuosity { Wac*
C1942** | 113 60 “M1.40{ 0 80
1962 1 1.00 | 120 |- 119 60
1992 103 w604 112 - 50

*Average active channel width.in feet. :
: "*Army Corps of Engineers 1:20, 000 orthoquads

Large Woody Debns Recnntment

Within the analysis area there are approximately 360 stream miles which have either
shrubs/seedlings or are non-forested and approximately 155 siream miles of sapling/pole
riparian areas{Table 3.22). Most of the small or non-forested areas are located along the -
shores of high-mountain lakes or along perennial non-fish bearing and intermittent streams in
avalanche chutes, However, a few areas were found along the banks of the Middie Fork
Snoqualmie River near the city of North Bend. With no treesalong the banks, no new, debris
will be available to replace large old pieces in the river as they decay (Bisson et al. 1987).
These open areas can, through increased primary production, increase samonid fry production
- in the summer, but poor cover can reduce survival .over winter. These effects are typically
greater in smaller streams than in larger rivers (Murphy and Hall 1981). :

3-80 S : - S - 2/19/98

i

S



Table 3.22 Relative abundances of végetation structure classes within analysis area

(SNTF = small or non-forested, SAP = saplmg!pole stands, IMM = immature stands, and

MAT = mature stands). B ' _
_ : " Sthucture Class _Tofal Stream Mlles %

SNF . 36047 0.33

SAP 155.23 0.14

MM | 186.10 - 0.47

MAT 38979 - 0.36
1091.60 . -

There are several miles of riparian, areas that are composed of saplmg/po}e stands. These trees
typically range from 5 to 20 years’ of age and 1” to 9” dbh. - Thiese trees will not provide quality
LWD or shading to the aquatic system for decades, but will reduce bank erosion. Immature
and mature stands make up the remaining approxxmately 575 stream miles of riparian area

* vegetation within the analysis area. These stands are presently prowdmg quality LWD to the - |
aquatlc system as well as stream shadmg

 Instream Habitat

Forest Semce mstream habltat Surveys have been conducted On the mamstem of the nver 1ts '

two major tributaries, and six of its lesser tributaries (Table 3.23). ‘These. surveys collected
information on aquatic habitat type distribution, pools/mile, dominant/ subdominant substrate
type, and relative abundance of LWD. There wﬂl be a brief d1scuss1on of each of these tOplCS
in- the followmg paragraphs . '

Table 3.23 Forest Servnce stream surveys conducted within the analysis area. Mod
Level I indicates that a MBS modified Level TE stream survey was perl'ormed in place of

the more intensive R6 Level IT survey.

Stream Name -|Date SuweyedITotas Miles SuweyedISurvey Type
Quartz I “gi2rg0 | -0 I Level'll:*
- MF Snoqual’mie_-_z,_.__.,8!27!90 Level |l
-Taylor _ | enomgz Levef i
Pratt A Cenviez | Leveilil:
Rainy - |7 .10/43/03 - |Mod Levelnl . .
- Dingford | toneme3. 1 Mod Levelll = -
- Wildcat . | -10/20/93 - Mod Levell - =~
Bumboot 1 10r20/93 {0 ‘[Mod Level 1l
_ Cripple | . 10/21/03 [Mod Level
"MF Snoqualmie 8!9!96 Level i

Aceordmg to past Level II stream surVey results the aquatxc habxtat w1thm the ana.lysm area

- appears to be dominated by riffles-(approximately 67%) with lesser amounts of pools.

(approximately 14%) and side channels (approximately 11%) (Figure 3.54).. Glides. -
(approximately 7%) and falls (approximately 1%) were also observed. . This information seems
to support suggestions that the river is pool habitat limited, partncularly from Mine Creek
Campground to'the Taylor River conﬂuence on the mainstem (Pfeifer, personal commumcatlon
1996).



Figure 3.54 Aquatic habitat type dlstnbutnon for some. selected rivers and streams -
within the. analysns area. VRIS : _ _ S

Aquatic Habitat 'l'ype Distribution for the MF Snoqualmle River
Watershed Analysls Area _

-
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A look at each individual stream surveyed seems to indicate that the tributaries to the mainstem
have an even lower abundarice of pool and glide habitat available to the aquatic community
(Figure 3.55). The average proportion of riffles within these tributaries is approximately 75%
of their existing aquatic habitat compared to only 48% of the mainstem being riffles. Part of .
this could be due to the tnbutanes partlcularly Quartz Creek, havmg a hxgher average o

~ gradient than the mamstem

Figure 3.55 Aquatlc habitat type dlstrlbu tion for selected mdwndual rlvers and streams
within the analysis area. :

Hahltat Type Distribution within Selected Streams of the MF
B Snoquaimie Watershed Analysis Area :
100% - :
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A comparison of the number of pools observed per mile of stream seemed to indicate that pool
frequency does increase with increasing gradient as the streams move from a meandering’ R
poot:riffle type to a straightened step pool and cascade:pool type (Figure 3.56). At present not
enough data exists within this watershed to accurately assess whether or not these pool
ﬁequencws are Wlthm the range of natural vanablllty - .
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" Figure 3.56 Relative distribution of pools per mile for various rivers and sti‘ea:hs with_in

the analysis area, . Pool frequency per mile mcreased with mcreasmg_gradlent

MF Snoqualmle River Walaershed Analysls Area |

?0-!-

Poalsimile

A similar study of the number of pools per mile was conducted by the WDFW for the North
Fork, Middle Fork, and South Fork Snoqualmie, and the North Fork Tolt rivers (J. ackson and
Jackson 1993) (Figure 3.57). This study showed a lower frequency of pools per mile for the
Middle Fork (approximately 4.0 pools/mile) than the Forest Service 1990 (apprommately 8.0
pools/mile) and 1996 (approximately 6.0 pools/mile) aquatic habitat surveys (Figure 3.58).
Both the North Fork and the Middle Fork appeared to have fewer pools/mile than either the
South Fork or the North Fork Tolt Rivers in 1993. However, when trout densxtles for these
rivers were compared (dlscussed in a later. secuon) they did not appear to correlate to the.
frequency of pools/mile. The differences in pools/mile observed for the Middle Fork from
1990, 1993, and 1996 could be due to differences in survey methodology, variable location of
surveys, and/or observer error. The average number of pools/mile for the Middle Fork seems
to be around 6.0 accordmg to these observations.

Flgure 3.57 Comparison of the numher of pools per mile for rivers sampled by the B
WDFW (Jackson and Jackson 1993), . _ -

1853 WDFW fish habitat survey resuits

Poalsimli

River

2198 | .. 383



Figure 3.58 Comparison of the number of pools per mile for representative reaches of
the Middle Fork Snoqualmie River from the 1990 and 1996 USFS Level I stream:
surveys and the 1993 WDFW survey.- _

Comparlson of poolsimile for the MF Snoqualmie Rlvar over t!rne

Poolsimlle
O A -
3 1 L. b 2 N b =N |

MF Sneq. ‘90 MF Snog, 93 MF Snoq. '96

The dominant stream bed substrate type within the mainstem MF, according to the 1996 Level
II stream survey from approximately river mile 61 to 65, was obsérved to be cobble (2.5”-
10.0™) with gravel {0.087-2.5") as the subdominant substrate (USDA Forest Service 1996). '
From approximately river mile 67.5 to 74.5 the dominant bed substrate was cobble with gravel
and boulders (10.0”- 160”) being the subdominant types. The upper Middle Fork Snoqualmie
River from approximately river mile 80 to 81 had boulders as its dominant bed substrate with
cobble and bedrock being the subdominant types. The 1990 Level II survey conducted in
nearly the same reaches recorded similar dormnant and subdommant bed substrate types ©
(USDA Forest Semce 1990) ' ' ;_
Three tributaries to the Middle Fork Snoquahme River were also surveyed for dominant and
subdominant stream bed substrate types and will not be discussed in this narrative, but the '
resuits are summanzed in Table 3. 24 by reach :

Table 3.24 Summary of results of past USFS Level I stream surveys on three MF
Snoqualmie River tributaries. :

- Stream Survey Reach 1 Reach 2 Reach 3 Reach 4

Name {Date

Pratt River 9/17/92 COIGR_ C_C__}ILB | CO/LB COISB_

Taylor River | 9/10/92 | GR/CO | CO/SB | CO/SB {CO/GR

QuartzCreek| 8/2/90 | SB/B |BR/SB| n/a | nla
GR = gravel (0. oe-zan) €O = cobble (2.5-10in), $B = = smalt bouider (10-40in), L8'= large boulder =
(>40!n) BR = bedrock (source 1996 USFS R6 Stream Survey Handbook} : ;‘_ R

Figure 3.59 shows the average LWDfmlle observed w1thm the bankﬁxll channei of the river. and
a few of its tributaries. When the brush-sized LWD (dbh>12”, length>25") was factored out,
‘the large and small LWD combined showed more similarity in LWD frequency between
systems. The only exception was the Taylor River which had much less large, small, and total
LWD/mile compared to the other three drainages. There was not enough time during this
analysis to determine why the Taylor River has less woody debris. Large amounts of
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addltlona! LWD were observed along the outer edge of the bankfull channei of the mainstem
by stream surveyors last August.(Sean Ebnet, petsonal communication 1997). It is beheved
that this debris was left outside the bankfull channel when last year’s flood waters receded.

- Perhaps some of this debris was in the bankfull: ‘channel during the 1990 survey resulting in the
higher LWD/mile figures that year. Observations made recently indicate that the 1990 and
1995 flood events have contributed large amounts of LWD to the mainstem Middle Fork from
Dingford Creek to Burntboot Creek and caused substantial channel shifting (Pfeifer, personal
communication 1996). No information was found that would indicate that stream cleanout
operations, remova!l of inchannel LWD to reduce flood hazards, have ever been conducted
within the analysis area on_federally managed lands. ' '

Figure 3.59 Large woody debns (LWD) per nnle for some. selected rivers and streams
within the analysis area. LWD per mile is given with brush (LWD/mile) and without
brush (Large & Small LWD/mlle ouly)

MF Snoqualmle River Watershed Analysis Area

LWD/mile

. Streams

Aquatic Species

Past state and federal aquatic surveys within the analysis’ area have documented the presence of
- resident populations of rainbow trout (Oncorhynchus mykiss), cutthroat trout (Oncorhynchus
clarki), eastern brook trout (Salvelinus fontinalis), mountain whitefish (Prosopium
- williamsoni), various species of sculpin (Cottus sp.), and largemouth bass (A/!rcropterus
sa!mozdes) (Pfelfer 1985) (USFS 1990) :

The eastern brook trout population is mtrocluced but the rainbow and cutthroat populatmns

may be native. Both rainbow and cutthroat trout were stocked i

1933 and as late as 1983. Brooktrout stocking began in 1940, but ceased in 1963. Some

'unsanctioned group recently introduced largemouth bass to a small buttonhook-shaped pond in

the 1ower Middle Fork floodplain. ) Exposure of this typically warm water fish species to the
lake could have an adverse affect on its existing mdtgenous flora and fauna. I-Iopefully better
public education about the hazards of non-native fish species mtroductlon w111 stop
unsanctloned fish stocking. :
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Hook—and line surveys conducted in 1981 and 1984 showed cutthroat to be the dommant trout
| species within the analysis area (Pfeifer 1985).. Trout growth in all the Snoqualmie forks -
appears to be below average. However, Pfeifer (personal communication 1996) did not recall
that the fish from the Middle Fork were slower-growing than the other forks’ populations. In

- Jackson and Jackson (1993), the Middle Fork was found to be slightly more productive
(number of trout/mile) than the North Fork and South Fork Snoqualmie, and North Fork Tolt
Rivers (Figure 3.60). However, this river receives the greatest fishing effort. As a result it
also has the lowest average density of trout greater than 23 cm per rmlc :

) Flgure 3.60 Comparatwe trout dcns:tles (total # of trout per mlle and # of trout per mile
>9” in length) for 1993 WDFW study streams in the Snoqualmne River Watershed
(Jackson and Jackson 1993) ' . i .

' c::m paratlve Trout Densitles for 1993 WDFW Study streams

Trout/mile

Stream

The entire analysis area has been managed with “Catch and Release,” Selective Fishery
Regulations since 1986, as part of the WDFW “Basic Stream Management Strategy” (Jackson
and Jackson 1993). A hook-and-line CPUE study performed by Pfeifer (1990) was compared
to studies performed in the South Fork to assess the effectweness of the catch-and-release
rcgulatlon Length frequencies of the two populations were similar but catch rates and catch
success did improve, particularly in the Middle Fork. However, in the 1990 survey, more large
cutthroat trout (over 34 cm in !cngth) were caught more than 1/4 mile from common river
access points than were caught near the accéss points, indicating lack of angler. compliance. It
has been suggested that poor compliance with the regulations is probably a major factor in the
failure of the regulations to restore the historic abundance of older trout in these streams
(Wright 1991), and compliance levels estimated by local Wtidllfe Agents in 1989 and 1990
ranged from 50% to 77% (Pfeifer 1990). _ "

" Whitefish and any sculpm populations thlnn the arlalysns area are definitely native. No efforts
have been made to identify specific sculpm species. Pfeifer (personal communication 1996)
suggested that it would be worthwhz!e to sampie the lower-vallcy wetlands and oxbows for
possible natwe minnow species. -
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There are a total of about 572 miles of perennial streams which are known to support fish 7
within the analysis area, and are thought to provide the majority of potential habitat among the
estimated 1,747 total stream miles within the watershed (Table 3.25). The majority of these
572 miles of known fish bearing sections are located within the lower gradient, lower elevation
reaches of the Upper Middle Fork, which is the largest fifth field watershed in the analysis area.
There are approximately 912 miles of intermittent streams in the analysis area, and they are by
~ far the most abundant stream type present (~52%). Again, the majority of this stream class,

* approximately 73%, is represented within the Upper Middle Fork. ‘This class does not-

~ distinguish fish bearing from non-fish bearing intermittenit streams, so fish presence/absence

should be verified through ﬁeid reconnaissance.

Table 3. 25 Stream dassnﬁcatnon of streams wnthm the analysns area by ﬁﬂ:h f' eld

watershed _
' Stream Class” {in stream rru!es)

5th Fleld Watershed

. Total

Peranrual Fish

Total

Perennial Non-Fish | intermittent § Unknown ;
Acreage | Bearing Miles Bearing Miles Miles Miles Miles
Uppar MF Snoqualmie | 43,617 455 3 662 Q0 | 1,120
l.ower MF Snoqualmle 6,590 - 10 17 © 29 6 &2
Taylor b 19,323 .25 83 84 Co1 0 1 183 7
Pratt™ - -] 38,949 . 82 85 138 87 372
Analysis Area Total ©: [ 109,479 572 187 - S912: 75 1,747

Note DNR and USFS RG stream classes were combined io construct this table,

** Note: Of the total acreage within the Pratt fifth field watershed (39,949) the Pratt River itself compnsas approximatety 17,946
acres while the lower Mldcﬁe Fork ouiside the MBS Forest bnundary makes up the remaining 22, 003 acres.

The stream clasmﬁcauon system used to produce these totals was developed by combmmg the
DNR stream typing system with the Forest Service-R6 stream classification system. These are
pres.en’rlyr our best estimates of the stream types represented and their relative proportion in the
analysis area. However recent investigation of previously typed streams on State lands has
' resulted in retyping of as much as 60% of the streams surveyed. Therefore itis nnportant that
' stream clasmﬁcalt:lm be venﬁed by penodlc ﬁeld reconnalssance o :

Human Dimension
' PreljiStorY- |

Very'little researoih has been coodoctled in the Iapriver and mountain regions of western
Washington, - The data base is incomplete; the gaps are filled thh information about cultural
traits; extrapolated from other areas.

The way in wh:ch people used and mhabxted the foothills and mountams of the westem _
Cascades was influenced by people from eastern Washington and the coastal region. As the
distance from the.coast increases, the sites and artifacts look more like. those found in eastern
Washington. Whether this indicates that the people using the Cascades were culturally distinct ,
“from those usmg the coast is open to questzor: The differences that developed between the
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maritime orientations and those found inland could represent parts of a settlement and N
subsistence system that included both environments. Further research focusmg on the contact =~ ._ .
zones, such as the inland prairies of the Puget trough, will continue to shed llght on thlS -

' quesnon (Hollenbeck 1978) L :

Early settlement was by small groups occupymg Open cam;:s:tes dzspersed along river terraces
and lake edges for short term use such as hunting, gathering, and lithic material procurement,
Occupation of the upland areas increased about 4,000 years ago and contlnued mto the early
historic period -(Miss and Burns 1989). 3 : =

Groups probably ventured into the high country during the warmer months to take advantage
of plant and animal resources. Their forays may have taken them to specific places close to the
mountain passes, or even across the mountains, to meet and trade with people from the east
side. However, in immediate post—glacxal times, climatic extremes may have lunlted both the
extent and routes of travel. : : -

Tw’o_ prehistoric archaeological sites have been found within the analysis area; however, no
large scale systematic survey has been conducted. In the adjacent areas, sites have been found
in the vicinity of the Alpine Lakes to the north, at Chester Morse Lake in the Cedar River ..

- watershed, and near Hyak. These sites md:cate that the area was occupred over a penod of
eight mxllenma : =

Ethnography'

The people who lived in 1 the upriver temtory of the present Mt. Baker-SnOQualmle Natronal
Forest in the middle 1800's belonged to the Salish language group. They spoke two drstmct
but mutually intelligible Salishan languages: Nooksack (Lhechelesem) and Puget Salish
(Lushootseed) In Nooksack country, the Lhechelesem language has been largely or wholly
replaced by another Salishan language, Halkomeken, or by Lushootseed.  In addition, several
dialects of these languages were spoken. The groups most closely associated with the upriver
and forested territory of the Mt. Baker-Snoqualmie National Forest are, from north to south:
the Nooksack, the Upper Skagit, the Sauk-Suiattle, the Stlllaguarmsh the Skykomish, the
Snoqualmie, the Muckleshoot, and the Puyallup. They are generally distinguished
geographically by drainage basin. Among these groups, there were close similarities in political -
organization, lifestyle, and religious beliefs. Kinship ties, shared subsistence areas, dynamic
trade networks and topographic contmmty Imked groups and provided a bams for sustamed
relatlonshlps ' : _ . .

The analysis_ area was the province of the ancestors of the present-day Snoquaimie Indian

group. Varously called Snoquel-ol-mi, Snoqualmie, etc., they consisted of those people who

made their permanent homes along the Snoqualmie River and its tributaries.. Most villages

were located downstream of Snoqualmie Falls, which formed a natural barrier for migratory

fish; however, one village site is said to have been between the South and Middle Forks of the
Snoqualmle Rrver and another was one mile below North Bend o : . N
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The w]lage site at: North Bend had a number of "removable houses," which may indicate that it
“was a temporary or summer village: Temporary dwellings may have been constructed of a

- conical frame with cattail mats for siding. These may have been placed alongside permanent
 cedar, plank houses as v1llage populatlons grew for certam 504S0NS OF PUIPOSES. '

'_The upnver and mountamous env;rcnment of the Snoqualrme Indlans prowded deer elk.,

mountain goat, bear, beaver, grouse, huckleberries, blackberries, elderberries and -
salmonberries, to name just a few of the food resources. The diet was rounded out by a variety
of resources avatiable from the valley, lacustrine and marine environments. - The Snoqualmie

‘men were known as excellent hunters; as were other upriver Indians of western Washington.

Huntmg trips lasted two or three weeks and were ﬁ'equent throughout the year except durmg
the pnme fishing pertods - _ _ B

Berr;nng and huntmg trips were probably combined; at least to some , extent. Indian women
gathered berries in July at the lowland elevations, and i in August and September family groups
made special trips into the mountains. The Snoqualmie group periodically set fire to their

' favored gathenng areas to promote berry growth.

Because the Snoqualmre were closely influenced and frequently related to the Yalama Indians,
itis hkely that the folded cedar bark basket used by the Yakima for berry picking was used in
this area. Such baskets were made on-site. Berries were dried and packed home for winter
stores. Indians built fires under wood-framed processing racks to facilitate drying. Another

~ drying method used reflected heat from a trench ﬁre the berries. were spread. out on a mat that
faced the ﬁre at about a4s degree angle :

Other wildlife and plants were taken closer to the villages and camps, downstream of the
watershed analysis area. The Snociualmie valley had many natural prairies popular for plant
gathering activities. The prairies also. produced large quantltles of potatoes after they were
introduced by Europeans These became a trade item in later years.

Travel routes and trade networks were we!l estabhshed between the Yakima and Snoqualmie
and between the Wenatcht and Sanualmle ‘The Snoqualimie Pass trail followed the general
route of the South Fork Snoqualmie River. Tt was considered the "foot trail" across the
Cascades; and aﬁer the infroduction of horses in the mrd 1800‘s, it was used less oftcn than the

. horse trail across Yaklma Pass.

Eumamencan Contact

Suhsequent to the Donatlon Land Act of 1850 European settlement of the western territories
'_qulckly took place Under the Act, as amended to include Washington Territory i in 1853,

every white male settler who resided upon and cultxvated land for four consecutive years was
entitled to a quarter of a section if 'Fungle and a half of a section (320 acres) if married. By
1855 1,018 clauns had been takenu in Washmgton scattered w1dely over the temtory
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Governor Isaac L. Stevens was directed by the President of the United States to treat with all
the Indians of western Washington. Stevens was to unite the Indians into tribes for the
purpose of negotiating a treaty and to make provisions to remove them to reservations located
away from the centers of white populatlon, and for the most part, away from the traditional

‘lands and resources of the Cascade province. The Snoqualmie were assigned to the Tulalip

* Reservation near the mouith of the Snohomish River. The location of the reservation was not
well suited for the inland oriented tribe, and one Snoqualmie leader made several pleas for the

- establishment of a reserve on the prairies in the vicinity of Snoqualmie Falls. Some
Snoqualmie Indians apparently moved down to the Tulalip Reservation and were absorbed into
the Tutalip Tribes while others returned to their traditional upriver territory, or never moved.
A group of Snoqualmie Indians has united and are attempting to gain recogmtlon from the
federal government as an autonomous tnbe

Transportation, mining, loggmg, recreation, and Forest Service administration were the
primary historic themes that affected the analysis area. The proximity to the coast affecied the
development of transportation routes that eonnocted resources w1th eﬁ‘ectxve unport export
and dnstnbutnon markets. S

: Propertles Hlsto ric

Within the Middle Fork Snoquaimle River watershed, 11 propertles are listed in the Forest
Heritage Resource data base. All are associated with the historic period of use. “Most sites
represent historic transportation developments, with mining, logging, CCC and administrative
themes also represented. The majority of sites have been located through the historic records.
It is likely that more sﬂes will be dlscovered as hentage resource lnventorles are conducted in
' the watershed. ' :

‘Roads -

In addition to the county roads, there are National Forest system roads and numerous pnvately
owned roads within the Forest houndary Past management practices by Zandowners have

" resulted in an extensive road system within the lower portion of thie watershed outside the
National Forest boundary. Originally developed and used for timber harvest, these roads are
now used by the public to access the watershed for recreation purposes.  Figure 3. 61 Roaded -
and Unroaded Lands shows which areas of the axwlysns area currently have roads or do not.

The development of this road system over the last 60 years has resuited in a current open road
density of approximately 0.91 miles of road per square mile, for ali ownerships. National
Forest land consists of an open road density of .30 miles per square mile, while private land has
an open road density of 3.35 miles per square mile. Surfacing can vary from crushed gravel to
native material. Drainage is accommodated either by outsloping the road surface or by
building the roads with ditches and using culverts to accommodate dramage of runoﬁ' of
providing for stream crossings. '
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Eariy access up the Middle Fork of the Snoqualmie River was served by the construction of

:

roads for mining interests around the furn of the century and then ioggmg access which began

in eamest in the 1920’

Wlthm the analysrs area there are approxrmately 168 mrles of exxstmg roads The followmg

- table (Tabie 3 26)

glves a breakdown of these roads by ownershrp

Table 3.26 Roa_dfbwnership in tihe Analysis Area,

National Forest System Roads 324 miles - .
Natronai Forest Non-System Routes 03
~ State and Private Roads 127.1
County Roads ' 8.5
_ |
The 32 4 miles of Natxonal Forest system road are currentiy dtstnbuted mto mamtenance levels
as shown in Table, : S = S

Table 327 Natid

|3 27 below

nal Forest Syste'm 'Ro'ad. Mai_n.tenanceLevels.:. o
- 7.4 miles

~ Level|l (Closed--In storage). : S
... Level|2 (Open--Mitc. for High Clearance Vehrcles) - 199
Levei 3-5 (Open—-Mtc for Passenger Cars) .51

S
. Most!of the roads
actzvztles with ro

on Natzonal Forest iands were. constructed mrtzally for trmber hawest
is along the valley floor being constructed first as early as the 1930's and

1940‘5 By the 1970‘5 the roads being constructed for timber harvest were being built in the

steeper terrain of
large portion of t

i

he watershed. Although originally built for timber access, in most cases, a
e road system has served multiple forest management access objectives.

Included in these Obj ectives are public access for dispersed camping, hunting, fishing, wildlife
and, scemc vzewmg, beny prckmg, and trailhead access: to both wxldemess and non-wilderness

areas

Rallroads

-Over 36 mlies of |

oggihg ratlroad v;rere.cornpieted and. nsed in the Middle Fork Snoqualrme '

: Rrver| area. These rail lines went from Edgewick to the Taylor River with one spur line

.reachmg up the Pr

att River valley and another going as far as Goldmeyer Hot Springs. Thrs

line was owned, operated and mamtazned by the North Bend Timber Company with nght-of— o

- way grants from h
Company

oth the Pacrﬁc States Lumber Company and the Snoqualrme Falls Lumber
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Loggmg

_ The North Bend Loggmg Company began as W.C. Weeks' shmgle mill in North Bend around
1890; over the next 20 years, several camps connected by railroad and telephone line were
established (Figure 3.62 Historic Timber Harvest). Weeks and his partner R. Webb Vinnedge
reached maximum production at their mills around 1905-1910. At about that time, the South
Fork Lumber Company stepped in with some healthy competition, with their mill located just
'three miles upnver from North Bend. -

Camps-and equipment were moved around and set up temporanly wherc there was tlmber to
be cut. In 1919, the District Ranger reported on two logging operations in his District: the
North Bend Logging Company finishing up at Rockdale (just east end of North Bend), and the

Skagit Boom and Logging Company

By the early 1920's, logging operations in the Middle Fork Snoqualmie River area were in high
*gear. Camp #15 outside of Edgewick was fully operational and Camp Brown (built in 1927),
further upriver, became a pivotal point for logging operations in this area. From 1931 to-1936,
- approximately 3300 acres of timber was harvested on National Forest lands using narrow
gauge railroad. Beginning in 1953 and continuing through 1993, approximately 1700 acres-of
timber on National Forest lands was harvested using a cable and skyline system. Timber
harvesting on private lands during this time period amounted to about 8000 acres. The total
- acreage harvested over a 60+ year penod a.mountcd to apprommately 14 275 acres (out of
néarly 97,000 acres of forested land) -

In the more recent past, the area supported up to five sawmills which were the main

contributors to the economy of the analysis area and its surrounding environs.. The last mill in

- the North Bend area closed in the late 1980's, making the Weyerhaeuser mill in the town of
Snoqualmle the last vest:ge of a once donnnant mdustry R :

Mining

Considerable development occurred in 1896 at the Dutch Miller and Bahoster property located
at the extreme head of the Middle Fork in what was known at the time as the Burns Mining
District (Dubois 1906). By 1901, these mines had produced several small shipments for the
smelter, returned $37.65 per ton after smelt costs, principally in copper. Patents on these
claims date from 1908. This mine was reached from Seattle via the Great Northern Railway
line to the Foss Creek Station on the Skykomish River, a four-hour ride. From the station
to the mines took an additional eight hours; the first five miles to Crystal Cabin (a 20 by 30-
foot log cabin located at 4,895 feet) by horse, and by foot trail for one mile "over a glacier-and
through Crystat Pass (which rises 900 feet in one half mile and has-an elevation of 5,895 feet at
the highest point) which brings you to Dutch Miiler Cabin* (DuBois 1906). Mr. DuBois, a
mining engineer for the Washington State Division of Mines and Geology, visited the mines in
1906 and reported a cabin and a blacksmith's shop "in the floor [of which] a shaft has been
sunk on a 61 degree incline to the south" (1906). It appears that the camp, consisting of a
cabin and numerous tents, was located around the mill site down along the Skykomish River.
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The expense of removmg ore from the Dutch Mlller was great Withm a few years the main
access to the mmf had switched from the Skykomish River to the Middle Fork of the
Snoqualmie River|(Treen 1916), and almost 30 years later, a mine-to-market road was
proposed (Melrose 1941). By that time, the Sunset Highway had reached North Bend and a
road branched. off iup the Middie Fork to Goldmeyer Hot Springs. ‘From-that point, eleven’

* miles/of trail camg within one mile of the mine; the last mile was an untrailed, rugged seetion,
not easﬂy negotla ed (Carither 1942).. The proposed mine-to-market road was never ...~

Today, there are gpproximately 20;active' mining claims in the analysis area. -Of these, two are
currently going through the patent process. Many other claims over the years have become |
inactive due to many dtﬁ'erent factors The material most frequently mined in thlS area 1s =
quartz crystals i | _ _
E R .

- Forest Servnce Admmlstratlon

The Pac:ﬁc Foresl Reserve was set asnde in 1893 closed to settiement and resource use. In o
1897, the Mt. Ralruer Forest Rescr|ve was det'.lgnated with a new mandate; mining, agriculture -
and timber uses Were allowed on sultable lands within the Reserve. In 1899 the Mt, Rainier

‘National Park waT established from part of the Mt. Rainier Forest Reserve and in 1904 an .
additional portion of the Reserve was transferred to the Park. The Forest Reserve was

transferred from the Department: of the Interior to the Department of Agncukture in 1905 and

: subsequently desngnated the Washmgton National Forest and the Rainier National Forest. On
June 18, 1908, the Washington National Forest was divided into two Forests: the Washington

National Forest, from the international border to the. Skagit River; and the Snoqualmie - .
Nationai Forest, ﬁ'om the Skagit River to the Green River. In 1973, Forest officials decided to
merge the Mt Baf(er {previously ! the Washington National Forest) thh the Snoqualmie
National Forest. Iftt that time, the Snoqualmle gave up adrmmstratlon of the: Naches and

'-T1eton Dtstncts to the Wenatchee Natlonal Forest.

The Lester Dlstn t Whlch encompassed the Snoqualmle vaer and the Green River .

. watersheds was eadquartered ongmally at Lester. The main administrative ofﬁces were later

moved to Dermy reek. In-addition, there was a guard station at Taylor River in the analysis

~ area. After the cl osure of the Sunset Highway the Forest Supervisor proposed that the

headquarters be moved to North Bend. The CCC established a camp at North Bend and built
the North Bend Ranger Station in 1936. Today, the North Bend Ranger Station administers

approximately 87| 000 acres of the analysis area. The main office is located in North. Bend and
still utlhzes the same bmldmgs that were built by the CCC in the mtd 1930's. _

_ | .
Current Amemcan Indlan Uses

. An mventory of atwe Amencan reltgxous use; pract1ces locahttes and resources on the Mt

Baker-Snoqualmle National Forest was conducted in 1981 (Blukis, Onat and Hollenbeck

_ 1981) Although the knowledge of many rehgzous sites: and resources is prlvate the mventory .
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does tdentify several localities in the Middle Fork Snoqualmie watershed that hold religious or
spiritual significance for the Duwamish and Snoqualmie Indian communities. Qualities and
resources of concern mclude but are not ]nmted to, punty, pnvacy, and cedar o

'Cultural]y srgm.ﬁcant locahnes that have been 1dent1ﬁed in the watershed may have been used
by Indian individuals and their families for long periods of time. In some cases, special
‘knowledge of these locations may have been passed: from generation to generation. However,
there is some indication that as land use privileges are lost on state and private lands, religious
and cultural use of National Forest lands is increasing. The Forest Plan Information Needs
‘section refers specifically to a need to recogmze the changmg pattems of curtural and rehgmus
‘use on the Forest. o : _ -

Community/Economics

Within the analysis area, there is only one population center: the community of North Bend.
This area has a permanent population base of approximately 3,000 people. In addition, there is
 alarge umncorporated populatlon out51de the cxty Ixrmts whlch is dependent upon North Bend
for goods’ and services. -~ - . . - _ L

The_ economy.of the waxershed has changed from a timber-.dependent situation to a very
diverse pattern, Until as recently as the late 1970's, this area was dependent on wood
products. Most people are now employed in other industries or jobs, which reflects a change
in the overall economics of the area. Most of the people associated with the wood products
industry are employed either by the Weyerhaeuser Company.in the town of Snoqualmie or with
some of the still remaining small logging companies such as Littlejohn and Anderson. -Such
businesses as Ninterido of North Bend and Ski Llﬁs Inc. at Snoqualrme Pass employ a smaller
segment of the focal populatxon : S

The ma;onty of the adult workmg p0pulanon denve thexr hvehhood from outsxde the area,
Most individuals are employed in Issaquah, Bellevue, Renton and Seattle, working in various
professional and technical jobs. This in turn makes the North Bend area a "bedroom
community" for the Puget Sound basin. This trend will probably continue into the future as
population figures show an increase of 400,000 new remdents in the state of Washmgton by the
year 2000 _ . _ . .

R_'ecr_eaﬁen -
Current Recreation D’e'mand:

The Middle Fork Snoqualnne River valley is one of the closest valIeys in the Mt. Baker— :

- Snoqualmie National Forest to the Seattle/Bellevue Metro area. Because of its proximity and
ease of access (I-90) it may also receive some of the heaviest use. Recreation use occurs

~ throughout the valley from the town of North Bend to the headwaters of the Middle Fork and
associated subwatersheds. Formal and informal trails connect the Middle Fork Road to -
destinations throughout the Alpine Lakes Wilderness Area (Figure 3.63 Roads and Trails).
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Recreatron actlvmes pursued w1thm the Mtddle Fork Snoquairme Valley mclude dnvmg,
plcmckmg, ﬁshmg, whitewater kayaking, sightseeing; photography, backpackmg, chmbmg,
rockhoundmg, car camping, dayhiking, horseback riding, mountain biking, sw1mmmg, rafling,
hunting, trapping, off-road driving and motorcychng The actual number of users is high,
however there has not been a formal vehicle or head count done. Traﬂic counts last taken 5-
10 years ago indicated that approximately 65 ,000 vehicles are entering the National Forest on
FS Rd #56 annually. The majority of the activities take place within % mile of the road system
and the Taylor and Middle Fork Rivers. Backcountry use tends to fall into the low use
category with only three primary destinations. (Snow Lake, Snoqualmle Lake and Melakwa
Lake) falling into the hlgher use categones (MBS Land and Management Plan, Appendrx E,.

Pg. E.-12)

Use m the Snow Lake and Gem Lake area must’ be taken into cons:deranon when examining
this Watershed Even though the access is from the South Fork of the Snoqualmle most of the
users are Spendmg their day in the Snow Lake basin which drains into Rock Creek and the

Middle Fork. Snow Lake currently receives the highest recreation use of any wilderness,

: backdountry, and many front country sites on the Forest. Approxnnately 25,000 hikers

reglstered at the Alpental trailhead in 1995. In past years when electric eyes were placed at the -

_ Alpental trailhead, and at the entry into the Snow Lake Basin the number indicated that 50% of

the hlkers were actuaiiy entering the Basm The other 50% were turning around before o
crossmg the second eiectnc eye and were not droppmg down into the iake basm o

Goidmeyer Hot Sprmgs is located at the conﬂuence of the Mtddle Fork and Bumtboot Creek.
Many recreationists are entermg the valley and searchmg for the hot Sprmgs Ten to twenty
vehicles are often’ parked in the parking areas used to access the springs. Many users are
regulars and are members of the corporat:on that owns the property. These users and their

_cl:ents have formed and partlczpated in a great amount of public i input concerning the =~

management of the Middle Fork area. This somewhat local interest has spurred other 1 user -
groups in the Seattle area to become more interested and active in the decision-making process

- concernmg the Mtddle Fork.
'_Developed Recreatmn ) _'

_ Tranlheads There are four formal USFS mamtamed tra:lheads located above the Natnonal

Forest boundary etght informal parking areas, and four areas used by miriers and their v1srtors
This does not include a large number of dlspersed use sites located al along the river. Only
one of these trallheads has outhouses to properly deal with human waste A hst of trallheads

" and parkmg areas follows in Table 3. 28
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.Table 3.28 District Count of Commonly Used Parking Areas in the Middle Fork

TYPEOF - | ~ LOCATION = . NUMBER OF A 'N.UHBE_R_._OF VEHICLES | NUMBEROF |-
TRAILHEAD ' ..} PARKING AREAS ' L ' " OUTHOUSES |
1 Middie Forkk. . - - L .SOCars15tmckandlra:ler(stock} 2
Snoqualmie Lake o 15 Cars . 0
 Dingford Creek N 10Cars__ o
A Butch Miller Gap . 125 Cars 0
| Infarmal ' . _ 8 - R
o Granite Craek - 4 g
CCC Road ' L _I15Cars i
| Pratt Rivar I T T l4Cars - 0
Garfield Min _ | : _____ 110 Cars (Pvt. Prop.) 0
| Wildeat Creek ___I5-10Cars 0
. jRockCreek - o - l3Carms 0
Thunder Creek ' {3 Cars 0
Goldmeyer Hot Springs - |10-15Cars 0
Hardscrabb!e Lake 10-15 Cars 0
Mining’ IR Y T .
: Quariz Creek S - . _|10 Cars .0
| Green Ridge Lake - 5 Cars o
Spruce Claim N ' SCars ‘o
o

[Mirste A - l2Cas

Campgrounds Two developed campgrounds have e)usted in the Middle Fork Mine Creek
Campground located on Department of Natural Resources property at MP 3.0 has been closed
for apprommateiy five years. The closure was due to budget cuts and law enforcement
problems. The second campground was on the east side of the Taylor River at its confluence
with the Middle Fork Snoqualmie River.  The Taylor River Campground was closed as a
developed site in the mid-1980’s . The closure was due to budget cuts and. Vandallsm -
problems: A flood in the late 1970’s greatly affected the campground Several campsxtes
were eliminated and outhouses relocated. Constarit vandalism and the lack of a budget to
replace outhouses and picnic tables caused the District to s:mply close the campground. A
gate was instalied which was later vandalized. High water from the Middle Fork partlally
washed out the SpuI‘ road becoming a more eﬁ‘ective vehxcie closure.

The site is now used asa dispersed campsite by individuals that are able to walk in. Users park
at the gate or at the washout and walk the remaining % mile into the old campground. Before
the campground was closed to vehicular access many of the campsites were denuded of
vegetation and some erosion was occumng Lower use has allowed vegetation to regrow in

- most of the campsites. Now soil erosion and vegetatlon damage that is occurrmg is related to
‘a small number of 4-wheel drive vehicles that occas;onally enter the area,

Goldmeyer Hot Sprmgs The Hot Springs, iocated along Burntboot Creek, has been used by
recreationists for almost 100 years. - The property was originally owned by the Northern Pacific
~ Railroad and is still private property. The property is managed by Northwest Wilderness
Programs as a retreat site. It is open to the public by reservation and a daily fee. There is
currently no official right-of- -way for a parking lot, road use, trails, or any bridges to access this
Tetreat site. Parking takes place on National Forest land on the north shoreline of the Middle
Fork Snoqualmie River. Visitors park at this location and wade the river or use blown-down
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_footldgs B

. trees When théy are 'avltilable The more rehable access is via the Mtddle Fork Trarl #1003
: from Dingford Creek or Taylor River. R .

I
Parkmg oceurs in two iocatrons “The first is a wide' spotin Rcl #56.at the junction w1th the
spur road to an old' patking lot. Many user trails have developed running directly from the -
road down to the river bank. ‘A naturally blown-down tree is used as a footlog. The second -
parklng area is on the north shore of the river drrectly across from the access trail to the Hot
Spnngs property. |-An old vehicle ford was used to access an inn and campsites on the -
property ‘Again, because of the lack ofa formal access system of trails and bridges, many user
trails have developed causing vegetatron damage and soil erosion. From 1960 and into the '
1980’s several large old growth trees growmg along the rlver bank were dropped by users for

- To get a handie on the management of therr land the owner’s farmly formed Northwest
- Wilderness Programs as a non-profit corporation. 'Reservations are currently requlred a fee it
' "chargpd and a caretalcer is usually on site. Vandalism has dropped significantly since the

caretaker has been living on the property. The area is cleaner and other law enforcement

_ -problems have dropped

Dlspersed Recreatton
Lo |

Front Country (N ondelderness) The Middle Fork of the Snoqualnue R1ver is one of the
closest natural areas to the Seattle Metropohtan area. The entire roaded portion of the river is

- ‘used for day use and weekend camping. - Recreationists using the river in this way are engaged

ma mde variety 6f activities including day hiking, fishing; hunting, rafting, kayaking,
prcmckmg, target; shootmg, climbing. mountain biking, photography, and simply driving for
pleasure. Approximately 82 dispersed campsites are located along the river and along Rd. #56,
These were inventoried through the Code-a-Site program in the mid 1970°s.-All of the sites

- are accessed by short user-built roadways and trails.- Most sites still exist and are full during
- the summer. Full; drspersed srtes were, also the norm when a campground exrsted in the valley

Unfortunately the lower port:on of the river, ﬁ'om North Bend to the T aylor Rlver has a

_reputatron for a lack of Forest Setvice and Jaw enforcement presence. Vandalism, ST
: 1rrespons1ble shootrng, garbage dumping, vehicle abandonment; and the use of 4-wheel drive
' -velncles off the road- are some of the types of incidents that have been reported.. The upper

portic n of the road from Taylor River to the Dutch Mtller Gap Trailhead has a much lower.
level | f problems o _

! T
in sptte of its reputatron approxrmately 65 000 velucles travel Rd #56 durmg the course of a
year (Drstrlct RJM Data 1970’s- 1980’5) : :

| __ Backconntry (Alpme Lakes Wllderness Area) 82,294 Acres in the: Middle Fork dramage
. became protected from future development when the Alpine Lakes Wilderness Area was-

created in 1976." The wilderness boundary wraps around the roaded portton of the Mtddie
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Fork Snoqualmie River apprommately 1/2 mile from the road on most trails. The. dxstance TN
does vary somewhat. : : o : "

Historically this area was used by American Indians, trappers, and miners. Today the. .
backcountry is primarily used by backpackers, day hikers, climbers, anglers, and miners. _
_Horses were the primary mode of transportation for all, including the District Ranger. Horse
use has dropped significantly to only a few horses per year on irails. Backpackers, climbers,
and anglers constitute the great majority of trail users today. Trail use in this part of the
‘Wilderness Area generally falls into a “Low” use category of 0-500 users per year, per tra11
(MBS Land and Resource Management Plan, Pg. E-12). Since 1995 non-regulatory entry.
permits have been required for entry throughout the Alpine Lakes Wilderness Area.. Use:
numbers were generated using 1995 permits. At this time the permit system is new and the.
- rate of non-compliance has not been calculated. At some time in the future regulated or _
limited use permits may go into effect within the Wilderness Area. The implementation plan
- for this is outlined in the “Alpine Lakes Wilderness Area, Recreation Use Study, 1993.” The
- plan to limit-access is currently on hold due to lack of funding and the development of the Fee
Use Demonstration project being conducted nationwide. - L o :

Trails: The earliest records regarding trails in the Middle Fork date back to the early 1900’s.
Around 1914 the Middle Fork Trail was part of the main forest transportation system that .
linked the White River drainage to the Darrington area. The District Ranger lived at the
‘Taylor River guard station during the summer and patrolled the area on horseback. Railroad .
-Ioggmg and the development of roads eliminated the need to administer most of the Middle H\ _
Fork via horseback and many sections of trail fell into disrepair or were abandoned altogether. ~
The road replaced most of the main irail creating easier public access.to side trails. Many of

the major dramages had foot-and. horse trails connectmg the valley bottom to the high lakes

Today oniy four formal trall systems, provxde regular access to the backcountry They are:
Rock Creek Trail #1013, Dutch Miller Gap Trail #1030, Dingford Creek Trail #1005, and the
Snoqualmie Lake Trail #}002 The newly reconstructed Middle Fork Traxl #1003 connects all_
of these, essenttally recreatmg the system as 1t existed 90 years ago

Access to the Pratt Rlver Trai #1035 was located on pnvate iand on wlnch a hlker-only eable

suspension bridge existed. This foot bridge washed out in 1975 and has never been replaced.

Thompson Lake Trail #1009 access is also iocated on pnvate land Therefore these two trails
do not get as mueh use as the others. . Ce

Middie Fork trails are in demand by the public. Low elevation, the opportanity to hike and
camp in old growth forests, and access from Seattle (less than a one-hour drwe) combme to
make this area an attractive destination for almost four seasons.

A complete inventory of trails and their man_agement guidelines is located in Appendix D .

Existing trail miles listed in the inventory may differ from those generated through GIS. Each
of these trails was measured on the ground using a cyclometer and therefore is much more .
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accurate than GIS generated numbers The followmg table is a summary of the trail mzles
Iocatei in the Middle Fork of the Snoclualmre Proposed mzles are estrmates

Table 3 29 Summary of Trarl Mlles 3

Watershed [} 1049 | ‘1050x | 1050 | 1051 | 1052 | TOTAL

iii- Lower . Private | Pratt - Upper Taytor] -
" Middle | Lands | River | Middle Fork River

i . Fork | SN N :
Wlldérness Cobr 0.0 0.0f -'20.9 212 8.6 50.7|
Non-| ool o co0o0f 0 110 o 1e1] 141l 412

Wildérness @ ¢ - ] 1 | e -
TotalExisting | 00 00 281 421 217] 919
Adequate . | 0.0 0.0 121 23.6 8.2 43.9
" |Inadequate .00 0.0} 16.0 18.5] 135] 48.0
Proposed 1 6.0 25.0 24.5 146 1.0 71.1

Mana:gement gurd:ellne:s outlined in the Inventory are in compliance with the Mt. Baker-

‘Snoqualmie National Forest Plan (FEIS 1991), the Alpine Lakes Area Land Management Plan

(FEIS 1981), and the Alpme Lakes Area Recreation Use Study (1993). An update to
Appendrx E and Appendix H were both done in 1996 to bring all tralls into compllance wrth
the various management plans that are in effect.

Wmter Recreatlon _

The Middle Fork rs hghtly used for snowshoemg, cross-country. skiing, and snowmobr]mg

The road is not plowed and tends to get icy several miles below where the snow would be
consxdered good for these pursuits. -This tends to limit access from November through April.
The snow does vary from year to year causing access and use to vary and be unpredictable.
The Middle Fork Trail from Taylor River upstream to Dingford Creek will be accessible to
hikers throughout the winter months during most years. Low elevation trails are in demand by
the general h}kmg pubhc

Water Sports

The Nﬁddle Fork valleir 1s a popular destination for recreationists pursuing a variety of water
sports The river has been open only to catch and release ﬁshrng since 1986, and has become

popular with ﬂyﬁshers,
|

Whrtewater kayakmg and rafting occur mostly on the lower stretches of the Middle Fork
Snoqualmie River. Put-ms exist all along the Middle Fork below the Taylor River confluence.
A common take-out pomt is at the concrete bridge well below the Forest boundary, Kayaking
and rafting generally occur during high water perlods n the spring. Dates vary from year to
year dependmg on when snow melt occurs. _
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Hunting

Hunting for deer elk, and black bear occurs between August and December each year

Historically the Pratt River was a popular desfination for elk hunters. A cable suspension -

bridge located on private property washed out in 1975. Since this time very few hunters
-access the Pratt. Most huntmg now takes place along the roads and is mostly day use.

| Recreatlon Specnal Uses
Currently there are no Recreatxon Spec;al Use Permits active w1thm the Middle Fork valley

~ Occasionally permits have been issued to small Outﬁtter Guldes prowdmg day tnps and
transportatxon to- trallheads for tounsts :
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CHEAPTER*'4 ?. FUTURE TRENDS
Vegetatlon Patterns

Seral Stages

The rates at whlch stands reach the next seral stage depend on-many condmons such as
elevation and environmental zone. The patches of early seral stands located near Quariz.
Mountain in the silver fir zone will move into mid seral stages in the next 10 to 25 years and

~ . then mto the late seral Smgle story stage in approximately 250 years.

In apprommately 120 to 130 years the 'mid seral westem hemlock stands in the Pratt, Taylor
and Upper Middle Fork Watersheds that-were logged in the 1930°s and 1940’5 will-begin to
show single-storied late successional characteristics. The mid seral silver fir stands in these

watersheds w111 take Ionger to show these characteristics, approxxmately 250 years or longer

Bamng large scale namral dlsturbance such as ﬁre the amount of late successnonal stand

characteristics on National Forest lands within the watershed will increase and the amount of
early-seral stand characteristics will decrease due to the land allocations within the analysis

-area and the minimal timber harvest anticipated. State and private lands outside the National

) Forest boundary are expected to be logged while in the mid seral stage, thereby returning these
stands to early seral stages and preventing the stands from moving into late successional

stages - : : :

Timber_Harvest

With the advent of the Mt. Baker-Snoqualmie National Forest Land and Resource
Management Plan (1990) the timber management emphasis changed from regeneration harvest
in old-growth to intermediate treatments in immature stands, primarily with commercial
thinnings. As the political and scientific controversy surrounding management of spotted -

. owl/old growth habitats intensified, National Forest Plans were amended via the Northwest

' Forest Plan Record of Decision (ROD, 1994).

Gwen the current dxrectlon vegetation management activities that produce timber. commodities
will take place on a variety of land allocations and under a range of stand conditions. The _
‘Forest Plan as amended by the ROD identified a number of Management Allocations (MAs) in
the Middle Fork Snoquairme River area where vegetation management would occur. In MA

17 Timber Emphas:s, timber commodity production is a primary objective. Ina variety of
other;management allocations (e.g., MA 14 Deer/Elk Winter Range, MA 2A Scenic Vlewshed
Foreground, and GF General Forest, Alpine Lakes Management Plan}, timber commaodity -

* production is but one of multiple objectives. And in yet other management allocatnons timber
commodity. producnon is not one of the objectives but rather a byproduct of meeting other
objectwes (e g Late Succes51ona1 Reserves and Rlpana.n Reserves)
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Only a small portion of the Middle Fofk Snoquahme River Watershed analysis area is available

for vegetation management in allocations where commodity production is one of the przmary
objectives. There are a number of immature stands in the LSR (less than 80 years) and in

" Riparian Reserves where vegetation management could occur in order to meet those
allocations’ objectives. The current emphasis in all these immature stands is precommercial
and commercial thinnings (including small openings) where the thinning prescription would
vary considerably, from lighter thinnings in LSRs and Riparian Reserves (10-30% basal arca
reduction) to the more tradmonal thmnmgs in MA 14 or MA 17 (40 50% basal area .°

: 'reductlon) ' -~ . . . :

Tlmber harvest on state and private lands is expected to continue using short rotations of 50-
60 years. Roads on state and private lands will be maintained if they are mainline roads;
however, many of these roads will have short term use and may not be maintained.

Fire

- Fire occurrence is expected to decline on National Forest lands with the contimzed low levels
of forest harvest activity. Large burning events have occurred in approximately 200-year
intervals since the year 1300 and it has been nearly 300 years since the last of these events. -
Because global climate and weather patterns are complex and not necessarily cyclical, we =

cannot use this data to predict any specific fire events in the future. Also, logging much of the -

- low elevation forests earlier in the century may have affected the natural fire cycle by removing
fuels. Small lightning and human caused fires will continue to occur, but with modern
prevention and suppression technology, the large catastrophic human caused fires are not -
expected. Only fires burning under the most severe fire Weather conditions will result in
catastmphxc resource loss or 1mpacts :

Plant Communities and Species of Concern - |

Whether recreatiori activities increase over time or remain at current levels, fragile plant
communities including wetlands at the edge of lakes and ponds could be at risk and some loss

‘of vegetation is inevitable, but negative eﬁ'ects are preventable WIth controlled management of

recreational activities.

" Trends for individual species are hard to predict because of the lack of surveys. However, if
trends favor the growth of late successional vegetation and protection of riparian areas, then
Sensitive and Survey and Manage plants should benefit. Threats to fringed pinesap include
habitat loss through removal of host conifers, disturbance of soil, competition with other
vegetation, herbivores (deer, elk, rodents, and slugs are known to browse the plants), and
trampling. - Threats to unknown populations could increase with silviculture treatments such as
" commercial thinning. This species is expected to be delisted by the state of Washington

~because of the high number of sightings in the state. Threats to boreal bedstraw include habitat

loss due to changes in hydrology (since it grows in aréas with a shallow water table) such as
trail building, habitat loss due to changes in light intensity such as thinning, and trampling. -

Trampling could be a threat to Alaska harebell in rocky, alpine zones. Plant surveys and
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mmgatlon measures would occur prior to.any ground drsturbance on Natlonal Forest lands

thus reducmg mcreased threat to these species. :

Noxrous weed populaoons and introductions of new weeds are expected to mcrease with continued -
forest industrial activity and whether recreation activities increase over. time or remain at current
levels. This can be mltrgated through inclusion of contract provisions in harvest contracts that require .
only clean, weed-free. equipment and materials to be used. However, this is not appropriate for
recrea’donal users or of private lands.. If current infestations are not controlled, the level of effort and

- economic cost will be greater as populatxons increase in size.

Terrestrial Hab;_itat_s' and S-_pecies -

Species of Concerh

Threatened or Endangered Specnes

Bald Eagle Lmutmg factors for the analysns area are the lack of anadramous fisheries, high
recreation disturbance along shorelines of rivers and lakes, and snow cover along high
elevation lakes. Other than a catch and release ﬁshery of cutthroat trout, no other plans are
foreseen to stock the streams in the fuiture with any anadramous fishery. There are waterfowl
using all streams that could prowde a-sufficient prey base. Some white-water rafting and
kayaking occurs, mostly along the mamstem but.is not predreted toincrease in great amounts
in the future. Stable or potentxally mcreasmg recreation use of all major rivers along the
shoreline is predicted, makmg disturbance of waterfowl nesting. and potential nesting of bald
eagles a possibility. In the future the analysxs area will continue to offer limited opportunities
for nesting bald eagles although occasional scattered sightings may still be noted from
wmtermg and summenng birds nestmg along the mamstem Snoqualmle River.

Spotted Owl: Although all el ght spotted. owl temtooes are below “threshold,” no loggmg of
mature and old growth nesting and foraging habitat is'expected w1thm the LSR, Dispersed

_ Recreatnon, LSOG, Scenic River, Mature and Old Growth allocations under the Forest Plan.
Removal of suitable. owl habitat within territories already below “threshold” is not likely to -

occur. Some thinning of dispersal habitat may occur which could enhance a multr-layered

stand condition and accelerate aehlevmg old growth conditions sooner with the correct
- prescnptxons No thmmng 18 proposed at this time within the Pratt River dramage where the .

CHU oceurs. Over time, with lack of o gging, old growth condmons will increase in size and

- quality, which will benefit a variety of old growth dependent species, including the spotted owl

(Figure 4-1). Increased recreation may. increase dlsturbance to nest sites, although increases
are prcdlcted to be mmor Ifincreased recreation use is confined to existing, well-defined sites
and trails the area disturbed will remain the same and increased harassment of nest sites would -
not be expected even rf the number of recreationists increases. If additional trails are
proposed, surveys to update nest locations may be needed Eventually more. owls could fil
smtable habitat mches s the amount of old growth i mcreases, assummg the total area dlsturbed
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remains the same. Existing owl pairs may eventually have enough su1table habltat to be above }
“threshold” levels. . . . _

Marbled Murrelet: The occupied marbled murtelet site near Goldmeyer Hot Springs will -
become an “unmapped LSR,” as directed by the Forest Plan (C-9). See Figure 4-2 for the
boundary of the occupied site outlined as directed in the Forest Plan (C-10). Suitable habitat is
likely to increase over time as shown in Fi gure 4-1. Ttis hkely that the number of murrelet
* nesting pairs could increase as old growth increases, assuming stable or increasing recreation is
confined to the same areas as discussed under “Spotted Owls” above. If recreation is not
confined to existing disturbance zones, surveys may be needed to determme where additional
marbled murrelets are nesting depending on the location of the proposed recreational activity.

Figure 4.1 Estimated Changes in Vegetation Structure over Time.

§f

~ TOTAL ACRES

.o

Years from Present nt 228 260

Peregrine Falcon The blggest hrmtmg factor for i mcreasmg the number of peregrine falcon
nesting pairs in this analysis area is lack of suitable nesting sites that are snow free in March,
which is the nest site selection period. Although there are many suitable cliff faces within the
analysis area, it is unlikely that nesting will occur since these potential sites are not snow free
~ until June or- July. Future trends indicate that peregrine falcons are not likely to begin
occupying sités in this analysis area, regardless of any human activities planned for the future.
No potential nestmg habitat is located on pnvate Iand therefore future opportunltles for
peregrmes will not exist on prwate land

Grizzly Bear and Gray Wolf: Although the open road and trail density for the ana1y51s area
is currently higher thanthe recom_mended 1.00 miles per square mile, smtable habitat for both
 these species is primarily located on National Forest lands, as private land will continiue to be —~
roaded and logged in the future. The open road and trail density on just National Forest lands :
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is 0.79 miles per square mile with an HAT of 0.47 that indicates the appropriate amoynt of .
security habitat is available in this analysis area on National Forest lands according to the - -
Grizzly Bear Recover}? Plan. Private land west of the National Forest boundary is not -
expected to be managed for grizzly bears (IGBC 1986).. Therefore, trends toward a stable or
greater number of recreatlonahsts using the analysis area could reduce the amount of security -
habitat below what is recommended by the Recovery Plan, unless no new roads or trails are
built and increased use is limited to those areas already in use. Security habitat is important for
both species, and if the correct amount of security habitat is retained for grizzly bear, gray
wolves should also bepefit. Figure 4-3 displays a map of Bear Management Unit #01 with -
subunits and proposed management reconunendatrons by subumt referred to as “Management
Sttuanon Areas.” T : : :
Speeles of Concern (CZ), Sensrtwe Specxes, Survey and Manage, Management Indicator
-Speeles, or Spec1es of Concern . : : . :

' Caseades, Red—Legged Spotted and: Talled Frog, and Van Dyke s Salamander Slnce
-these species inhabit either streams or ponds, all activities on National Forest lands will have to
“meet the aquatic conservation strategy and Riparian Reserve standards. and guidelines in order

to proceed. These gmdelmes, if implemented, should be adequate to protect all future aquatic

breeding sites on Natrmnal Forest lands, regardless of the activities proposed. Continued
stocking of lakes wrth inon-native fish, combined with UV radiation, may be a threat in the

| future for Cascade ﬁog?and other amphibians, as these practices are not expected to cease.

Surveys in the future should be able to determine the extent of populations. - Upland

populations away from the Riparian Reserves would: beneﬁt from surveys, as these areas may

‘1ot be protected otherwise. If dispersed recreation is allowed to continue unchecked as is

- presently occurring; and riparian reserve standards and guidélines-are not implemented,
populations of these species may.be: Jeopardtzed Habrtat for these spemes on prwate Iands is

expected to decline. ' o - L

- Larch Mtn Salamander and Mountain Goat:  Future actmtles on Nat10na1 Forest lands
__that are proposed within talus slopes, or cliffs, or within old growth adjacent to chffs such as
mining or road building, will need to incorporate. surveys to search for these species, as well as
activities within old growth that are ground disturbing innature. These searches should be
sufficient to uncover any individuals that may occur. There are no limiting factors for these -
species if activities are not proposed in these, areas, no recreation use consisting ofrock -
climbing or spelunkmg is proposed, and the Mountain Goat Management Area allocation is
retained. Habitat for these specms on pnvate Iands is expected to decline, as loggmg and road
 building continue. §i e L _
Common Loon, and Lynx Although both these spectes could occur w1th1n this analySLS
area, suitable habitat i presently not available and is not. predicted to increase or become.
available in the future.! Therefore, future trends for these species are not expected to change
over trme o : :
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Olive-sided Flycatcher, Vaux’s Swift, and Pileated Woodpecker; Habitat for these species
should increase over time, as late-successional habitat increases and the large snag component
increases. Since future logging proposals on National Forest lands are primarily thinning of
younger stands, future trends for these speciés should improve. Habitat for these species on

- private landsis expected to decline, as logging’ contmues wrthout Ieavmg snags and no Iarge
tree component is expected to be retamed : : S :

Goshawk, Wolverme, Marten, and Fisher: Over time, as the amount of old growth
increases on National Forest lands, suitable habitat is expected to increase for goshawk,
marten, and fisher, Ifexisting and projected increases in recreation use are confined to existing
trails and facilities, the amount of security habitat available for these species is likely to be
sufficient to allow for expansion or improvement of nesting or denning territories, asall of

- these species are negatively affected by human disturbance. Road and trail densities are
presently at acceptable levels. If new roads or trails are proposed, careful evaluation will be
needed as potentially marten, wolverine, and fisher populations could be compromised while an
increase in the amount of suitable habitat is expected. Habitat for these species on private .
lands is expected to continue to remain Iow or declme as open road levels remam htgh and no
old growth component is retamed : S

Townsend’s Big-Eared Bat, Hoary Bat, Sliver-Halred Bat, Long—Eared Myotls, Long—
Legged Myotis, Yuma Myotis: These species of bats all use unique features for roosting and
hibernacula, in-association with older stands, and on National Forest lands these areas will need
surveys prior to projects proceeding.  Recreational use of caves and cliffs will need to be
limited where potential roosting-and hibernacula are found after field searches.  If all potential
hibernacula and’ roostmg sites are surveyed pnor to project implementation, future trends for
any of these species, combined with increasing snag levels; should be improved. Habitat for
these species on private lands is expected to decline as no snags will be reta.med and hrgh
disturbance of any potential roosting/hibernacula is expected. :

Harlequin Duck: - Increased uncontrolled dispersed recreation use may limit the ability of this
duck to nest alongside rivers undisturbed. Over time, as young stands grow into older stands,
increased amounts of quality nesting habitat should be available. ' If recreation use is- controlled
an mcrease m the numbers of successful nestmg paxrs can be expected ' S

Elk: Thermal cover is limited on private land and wxll continue to be so, increasing the -
emphasis of the winter range areas on National Forest lands. Road densities are at acceptable
levels, although if increases in road densities are expected, elk condition and numbers ‘may be
negatively affected. Foraging opportunities will continue to be provided on private land,
although little long term thermal or hiding cover would be available.

Wildlife Species and Habitat Diversity
Diversity levels, in terms of species richness, can be expected to remain high as current

~ conditions are expected to be maintained or improved over time due to the following factors.
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'_ A The arhonnt and hrgh qu'_a}.i_t:y' of'wet}'and; }ak_e__:a'n_:d;pond'hab:iitat 1s expected to remamthe .

sa'me.

B. ijanan reserves on Nat;ona} Forest Iands are expected to remain in the same condltron or
improve over time, in accordance with the Forest Plan, as 1) roads are closed where needed to
meet the aquatic conservation strategy objectives, 2} dispersed recreation sites that are causing
resource damage will be rehabilitated, and 3) the old growth component . wﬂl increase overtime
as extenswe logglng of nparran reserves will cease and restoratron will occur.

C. An increase in }ate-successmnal habrtat 18 expected as stands mature 1n aI} the components
that emphamze no harvest of this habitat type. . ' :

D. Snag Ievels especlally in the large snag component are expected to increase over tnne as .
old growth increases and decadence is once. agatn a part of‘ the function of the younger stands.

" E. Umque habltats are expected to receive greater protectlon under the Forest Plan and those

species needing cliffs, taIus caves, bridges, wetlands, ponds, and other umque features wrl} be
prowded for

Exceptlons to this are '

Road and trall densmes may 1ncrease dependmg on the extent of proposed recreatlon mcreases

‘If road and trail densmes increase unchecked or without careful planmng, negative effects to . |

security, habitat would. be expected.. As the hurhan influence zone increases, security habltat
decreases and the carrying capacity of the analysis area to support. grizzly bear and gray wolf .

B populations would decline. Prey species utilization of the analysis area would also be _
. negatively aﬂ‘ected, and potentlal denning would be comprcrmsed S S

- High mountain Iakes are expected to continue to be stocked with nonénative fish cnchecked h

and UV radiation is expected to continue. Protection of habitat is expected to improve with-
rehablhtatlon of lakes that have had heavy impacts: from people, but without the reversal of the
previous two factors j }ust mentloned itis unknown if populatrons will stabnhze L :

b Recreatxon, Roadss and Tr'alls

Currently, it is predlcted that human use of this analysis area will either remain stable or.

_increase. If recreation use increases significantly, it would be expected that many species and-

their habitats could be detnmentally affected. Proposals consisting of managmg increased -
recreatlon would allevrate the majcnty of any. disturbance created

Fragment atlon that reduces habrtat capablhty below opnmum 1evels is expected to be reduced
over time.as young. stands on National Forest lands grow into older stands. Natura}}y

occurring fragmenta’aon is expected to remain constant which should continue to provide high
diversity for those species needing edge. If increases in recreation occur in an uncontrolied
manier, ﬁagmentanon of core habitat by human drsturbance will reduce security habitat,

01908 g



effectively reducing the size of core habitat. If future recreanon acitivities are controlled
- connectivity should improve for species such as fisher as old growth increases over time.
Other species are already provided for in this analysis area, with near optimum arrangement of
stands in juxtaposition with potential barriers such as roads. Habitat for low-mobility, old
growth obllgate specres should i increase over trme on Natxonal Forest lands as stands mature

Hlllslope Processes )
Erosion processes will continue to modrfy the landscape within the Mrddle Fork Snoqualrme River
watershed and influence other biological and physical processes. The most significant erosion-
occurrences will continue to be associated with natural events. “Slope failures associated with the deep
lacustrine deposits in the lower watershed will continue to be a very significant contributor of
sediment. The magnitude of sediment contribution originating from avalanche chites is not well
understood but is considered to be a significant sediment source in the Middle Fork and will continue
to be so. A widespread wildfire would accelerate the frequency and distribution of erosion processes
(both surface soil and mass wasting) due to the loss of soil cover, loss of" root strength, and alteratron
of hrllslope and stream channe] hydrology.” - o : :

Management'’s influence of soil erosion processes is expected to remain close to current levels within -
the foreseeable future. Road densities on National Forest lands are very low within the watershed
(ranging from a low of approximately 0.02 mi./sq. mi. in the Pratt River to approximately 0.66 mi./sq.
- mi.-in the Lower Middle Fork). ‘Road densitiés outside the National Forest boundary-in the lower
watershed are considerably higher. The average road density for the analysis aréa is 0.91 miles per -
square mile. Several roads in the Quartz Creek drainage are currently inaccessible for maintenance.
An increased rate of erosion is possible along the remaining roads due to the current trend of reduced
budgets for road maintenance. The lack of clearcut timber harvest in recent years (and for the
foreseeable ﬁzture) on National Forest lands Wlll reduce the quantity of sedrment originating from this
surface erosron source.

Forest Service Road 56 will continue to be perrodzca.lly closed due to debrrs on the road or farlure of

the road prism. Sections of this road éxist within naturally occurring unstable soils that will continue

to erode and move downslope, particularly within locations where the river is eroding the toeslopes of
unstable sotl material. Other sections of the road exist within the deposrtrona.l fan of debns avalanche
chutes and/or dissected slopes. : : : =

Increased recreational use in the ana.lysrs area would likely result in increased vegetation and sorl
-disturbance within the riparian areas of the Middle Fork and its major tributaries. Increased -
sedimentation would occur as a result of this disturbance but the significance of this sediment source in
relation to other contributions is uncertain. ‘A comprehensive inventory of current and anticipated
future dispersed recreational use sites is needed in order to evaluate the potential effects of this
activity. - The negative impact to the aesthetic quahty of the environment resulting from vegetation
disturbance, soil erosion, and garbage disposal may actually be a more srgmﬁcant concern than the
actual contnbutron of sedrment or alteratron in site productmty S -
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Hydrologic Processes

Peak Flows

- The ability to predrct future trends in both the magnitude, duratlon and: tnmng of both peak and low
flows is limited because flow data is only available at one location (the Tanner gauge on the mainstem
Middle Fork Snoqualmre) within the entire analysis area. There have been several studies which
attempted to investigate past trends in either peak high flows or summer baseflows at various locations
within the Snoqualmie Basin, Most of these studies (see ¢ d1scussmn m Chapter 3) did not look’
mdrvrdua]ly at flows within the Middle Fork Snoqualmle River, however, so some assumpttons about

- flows in the analysis area have to made on the basis of the results of studies that estimated. trends for
other watersheds within the Snoqualmle Basin. The observations made below are based on the 25
'years of flow data at the Tanner gauge station, the overall 1nd1catrons coming from the studres that
were rewewed in th.IS analysrs and dlseussed earlrer and probable future land use

It appears that Iarge storm ﬂows, specrﬁcally peak annual ﬂows have increased in frequency in the last

decade relative to storm flows in the 1960’s and 70’s. The limited period of record (1962-present)
does not indicate an increase in the magmtude of these flows, but four of the erght largest annual peaks.
on record since 1962 bave occurred in the last ten years. This single fact is certainly not conclusrve
“alone, but it does slmp]y illustrate the conclusions of other trend analysis studies wittiin the .

Snoqualmie Basin that indicate there has been an increase in the frequency of large storm ﬂows
Neither these later stud1es nor this watershed analysis could determine- whether this apparent 1ncrease '
has beena result of random annual weather pattems a definite climatic trend, a response to land
management actions whrch altered the hydrologrc regrme or a combmatron of two or more of these
: factors _ . : : '

. :Vegetat'ion Distnrbance

_.__The vegetatron drsturbance model presented earher showed that almost all of the subwatersheds in'the
~ analysis area have been relatlveky steadily matunng and hydrologrcaliy recovering smce the 1940’s and
1950’s when up to abc!)ut 40 percent of some subwatersheds were logged, roaded, or re(:ently burned.
There are now only two subwatersheds in the entire analysis area thiat currently do not meet the Forest
Plan standard of a 12 percent level of vegetation disturbance. - The lower Taylor and Quartz Creek-
(52A and 52B) subwaEersheds of the Taylor River fifth-field watershed currentiy have about 12.5- 13.0
- percent of their areas drsturbed (i.e., areas with less than 70 percent crown closure dué to roads, '
harvest, ﬁres) -Conditions should contmue to imiprove in these areas as stands grow back however

~and both these subwaﬂersheds should meet ‘this standard wrthrn several years
!

. _Vegetatlon drsturbance leveis as expressed in this mode] have not dlrectiy related to erther storm or

" summer baseflow hydrographs which is not at all surprising due to the numerous ‘other factors that

influence streamflow, ‘The apparent increase in frequency of large storm ﬂows over the fast decade
cod : : : :
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should be ameliorated to some degree by. matunng forest stands, as they certamly have been in the last
decade, but random weather patterns or genuine shifts in the climate could easily offset these effects.
The positive hydrologic influence of maturing forest stands should continue to reduce peak flows to
‘some degree for at least another ten years in general across the analysis area; additional incremental
 benefits should decrease after that time. The largest annual peak flows on record are estimated to be
15-20 year events (about 30,000 cfs discharge) based on the entire 25-year period of record, Tt
appears that, on average, they now occur more frequently than that. There is no evidence that tlns
trend will reverse, and large destabtlxzmg ﬂoods shouid be expected to contmue to happen up to
several tlmes each decade _ : .

© LowFlows = °

Evidence from past studies on any trends over t:me in the magnitudes or duratlons of fow summer
baseflows is mixed. Overall, however, most efforts indicate that very low summer flows- have
occurred more frequently and that drscharges have decreased somewhat in magrutude in the last
decade. If this is true, and if one assumes that storm flows have been increasing in frequency over the
same penod (which appears to be the case) this trend seems to support the hypothesrs that some of
this change is due to land management and is not solely due to random fluctuations in weather -

patterns. The hydrologic regime ‘of the mainstem of the Middle Fork Snoquaimie River appears to be

becommg ﬂaslner wrth both more large storm ﬂows and more fumerous low summer baseﬂows

"The contmumg maturatton of coniferous stands throughout the analysis area. should help to storo
snowpack longer into the spring and early summer months, and allow more water to recharge the
ground water table and be available to feed channels in the summer and early fall. The mcremontal
benefits of this process should decrease over the next few decades. Snowpack retention in a fully

“mature or old growth fo rest stand can actually be less than in a honzontally more diverse stand that
has numerous small openings, however, so the trend does not necessarily continue in one direction

- with time. A relatively young stand which has 70 percent crown closure and is therefore considered

" “hydrologically mature” in the Mount Bakor-Snoqualrmo National Forest vegetation drsturbance

- model, may actually retain more snowpack on the ground than an older stand with 70 percent crown
closure. . It could also retain less, depending on the horizontal and vertical diversity of the stand.

- More snow may be ablated directly from the canopy of the older trees. The relatively large, strong
branches of mature and old-growth trees intercept much of the snowfall, and never allow it to reach

the ground. In contrast, droopmg branches of younger trees drop most of their snow in hrgh winds.

This snow accumulates in smali openings on the ground between the young trees, where it 1s large!y

sheltered from direct solar radiation and warm wmds ' :

There is no ewdence to indicate that the current pattems of rolanvely ﬁ'equent, low summer baseflows

will not continue over at least the upcoming few decades. Current summer and fall low flows in the

_ mainstem of the Middle Fork Snoqualmie do not always meet the preferred target flows sét for it by .

'~ the Washington State Department of Ecology (Eco logy) that will likely continue to be the case.

- Baseflow levels can increasingly limit the health and size of aquatic populations in some cases, even if

discharge is not decreasing. This is the case where channels have widened or large volumes of
alluvmm have deposxted such is the case in reaches of the mamstem of the Mrddle Fork Snoqualmte
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“and is hkely the case near the mouths of some of i its tributaries (rewew of aerial photos has only been
conducted on selected reaches of the mamstem to date) '

-Consumptive Wa’ter W_ithdrawal_s

"There are presently several proposals to withdraw groundwater from the deeper aquifers near the

confluence of the Middle and South Forks of the Snoqualmie River (King County 1996 in Pentec
1996). The current status of the groundwater resources in the Snoqualmie Basin, and to some degree

their interaction with surface streams, has been studied at various locations in the Snoqualmie Basin.

Past and ongoing studles are reviewed in the Draft Snchomish River Basin Issues and Conditions

Report (Pentec 1996). . 'Most of these studies have focused on the Snoqualmie River Valley (i.e., the

mainstém of the Snoqualmie River), since it forms the largest aquifer system in the entire Snohomlsh
Basin. The interactions between surface and groundwaters is not as well studied in the Middle Fork
Snoqualmie River watershed but low summer baseflows are very dependent on groundwater inputs.

-All of the current surface water and groundwater consumptlve water mthdrawals that-occur in the
. Snoqualmie Basin are located near or downstream of the city of North Bend. - There are no known
withdrawals within the/Middle Fork Snoqualmie River watershed analysis area. Several cities -

withdraw water from surrounding basins. All of these cities project increased water needs in the

-upcoming decades and are looking for additional sources. The city of North Bend and other

municipalities. are. conmdenng the possibility of withdrawing surface and/or sub-surface waters from
the Middle Fork Snoqualrme watershed analysis area in the future. Consumptive withdrawals would
alter the hydI'OlOglC regame to some degtee, and could potentially reduce the quahty and quantlty of

_ instream and npanan hiabltat in some areas in the summer and eatly fall
Water and Alr Quahty

.A]l’ Quahty

“In the 1980°s a relatlvely extenswe network of acid deposmon mOmtormg stations existed in western

Washington, mcludmg sites at Snoqualmie and Stevens Pass, as well as at Paradise or Mount Rainier.
Maost of these sites were discontinued by 1990, including the stations at Stevens Pass and Snoqualmie
Pass. The wet deposmon loads of ions critical o acidification were monitored at Snoqualmie Pass

. from 1983 t0 1990 (Duncan et al. 1991). This period of record was not long enough to discern long-

term trends, but it did show that deposition levels were higher at Snoqualmie Pass than they were at
either Stevens Pass of Mount Ra.mner The highest average sulfur loading recorded at Srioqualmie
Pass was observed in the finnal year of the study (3.51 kg/hectare-year in 1990). This level was higher
than the maximum allowed under proposed standards (Eilers et al. 1994), Dep051t10n of sulfur oxides

' in the analysis area should decrease after 2001, when new scrubbers are added to reduce emissions

from the Centralia Power Mill. This mill currently has the second largest sulfur emissions in the
western United States. Nitrogen oxide emissions, however, are projected to continue to rise as
population and urbaanatton increase. Overall acidic deposmon rates m the analysns area could

“increase in the upcommg decades due to these emlssmns
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~ Other past or ongoing studies of air quality in the Snohomish Basin include investigations of ozone
- and particulate levels. Areas of the Cascade Range east of the Puget Sound lowlands, including, the -
Snoqualmie Basin, are subject to episodes of high ozone concentration, especially during the summer.
The effects of these episodes are poorly quantified, but they may produce substantial stress and affect
the health of trees and other vegetation. There are no known studies within the analysis area, so a
quantitative trend analysis is not possible. It is likely, however, that ozone levels will increase -
somewhat over the long-term, as they have in most locations near the analysis area. where. ozone has

- been monitored. Recent studies in Mount Rainier National Park have shown that average ozone levels
appear to increase with i mcreasmg elevation (Bachman, personal communication 1997); this is a new
finding. Itis possible, therefore, that ozone levels in the higher elevation areas of the Middle Fork
Snoqualmie are actually somewhat greater than at some momtormg sites in nelghbonng Puget Sound

. iowlands and will increase further as ozone levels continue to rise in urbamzed Puget Sound.

: Lake Water Quallty

Water quality should remain stable over the next decade in virtually all, if not all fakesin the analysxs
area. There are currently two lakes which have known water quality problems, and current conditions
are expected to continue into the foreseeable future unless remediative actions are taken. Williams
Lake is currently biologically dead because of toxic levels of copper. Quartz Lake is somewhat acidic -
(pH readings-of 4.5 to 6.0); these levels are low enough to stress fish. -The source of contamination in
either lake may be man-caused from nearby mining, or natural causes, or a combination of the two.

Other than Quartz Lake, there are currently no lakes with pH levels low enough to stress aquatic -
populations, but many of the lakes in the area will always continue to remain extremely vulnerable to
acidic deposition. Qualitative and limited quantitative data on these lakes indicate that many of them

~ have low to very low acid neutralizing capacity. There is some data on seasonal and short-term trends
for lakes in the watershed and surrounding area, but no long-term trend information is yet available.
A study of selected lakes in the Cascades in 1996, including Nordrum Lake in the Taylor River
watershed, collected lake bottom sediment. Its goal was to calibrate how lake pH levels relate to the
occurrence of various plankton specxes This information will then be used to estimate what pH lake

* levels have been historically by examining cores of lake bottom sediment, This T very long-term trend
information will enable investigators to determine background leveis and could help to predict future
'trends The initial results of this study wdl be avaﬂabie in 1997. o

The limited quant;tatwe data available mdlcates that most of the Iakes in the analysm area are reiatweiy

dilute, clear oligotrophic systems with high water quality. Most of the lakes in the area have been

_ sampled at least once for variables such as pH, temperature, and conductmty Those results did not
raise conicerns, but other variables remain unsampled. Seasonal norms have not been determined in

any lakes, nor have long-term trends. It is likely that almost all of the. lakes in the area are currently

healthy because of low risks from site contamination sources, and the trend should remain stable.

There is some risk of bacterial contamination in those lakes that have high recreational use (see

~ discussion of recreation in Chapter 3). These risks would increase if trail access to lakes was

improved, and reduced if hiking times were increased. The greatest known potential threat to lake

water quality in the analysxs area future will continue to be from acidic deposmon '
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Stream Water Qli_élity

There has been only lmnted momtonng of stream water qual1ty within the analysxs area, and that has

: occurred solely in the lower reaches of the mainstem of the Middle Fork Snoqualmie River. That data,

along with quantitative and qualitative data on upstream aquatlc and upland commumtres indicates

. that water quality is probably not currently llmrtmg bio loglc productlon or diversity i m most locatlons

Water temperatures and dissolved oxygen concentrations should continue at current levels, or improve

- somewhat in most locations in the future on streams located within Forest boundaries. This is due to

the increases in canopy cover that will be provrded by maturing riparian commumtles as they recover
from past timber harvests. Suspended and bedload sediment levels may also decrease in many stream
reaches in the upper watershed. Surface erosion and mass farlures should deliver less sediment to

“channels as young timber stands mature. This will not be true, however, if flood events become more .

frequent and/or larger in magnitude due to climatic changes. High turbrdlty levels will probably

_ continue to limit algal, invertebrate, and fish productivity in the lower Pratt River. This will also occur
" during high flow periods in the lower reaches of the mainstem of the Middle Fork Snoqualmie River.

There are large, chronic sources of sedrment being dehvered to these reaches, and this will contmue to
be true for many decades if not centuries.

If total recreational demand continues to rise, demand for dispersed recreation is hkely to rise with it.
The negative impacts of dispersed recreation on river water quality within Forest lands will increase if

- current control practices are continued. If access is further limited and/or control mcreased bacterial

and chemrcal inputs mto channels should decrease overall.

Mining for quartz crystals will continue to occur within the analysm area, especrally in the upper
watershed near Quartz Lake, Goldmeyer and Hardscrabble Creeks. These relatively small operations
are generally not thought to cause serious water contamination, but any suspected sites (such as the
area around Quartz Lake) should be studied to determine trends.

“Conditions in many areas outstde the Forest boundary will hkely remain stable or deterrorate as_ many’

timbered subwatersheds become more urbanized. Existing tiparian buffers should largely be.
maintained on private lands, as prescribed in the State Forest Practices Act, but much of the upland

-community will likely be converted to urban land use. This will result in more overland flow, and the

potentml for greater surface erosion and more frequent mass failures, More sediment will be delivered
to stream channels, resultmg in higher suspended and bedload sediment loads in some stream reaches.

Urbanization will also increase the risk of point source contammatlon, as well as nonpoint 1nputs of
pestlcuies herbicides, nhydrocarbons, and other poIIutants

Aquat_lc.l_{_abltats and Specles--

* Lake Communities

No species of fish or irrvertebrate that currently ap.pears on Federal or Washington State fists of

- threatened or endangered species are documented to occur in the lakes of the analysis area, nor does
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any species appear on the Regional Forester’s Survey and Manage List. The resident fish species TN
which do currently occur in the lakes of the watershed are almost all introduced species, as virtually all
the lakes were fishless before formal and informal stocking efforts began after the turn of the century.
In addition, most of the lakes which do now support fish-do not have self-maintaining, naturatly
reproducing populations, and would die out without further stocking efforts by the WDFW and its

o cooperators.. None of the current species {predominantly rainbow and cutthroat trout, along with

fewer numbers of eastern brook trout (a char), and some mountain whitefish and sculpins], are hkely
to be listed as threatened or endangered in the foreseeable future

If current stocking actwrtxes continue, fish population sizes and health are hkely to continue at current
levels for at least a decade. Over longer time periods, however, they may be negatively impacted by
 recreational fishing pressure or by acidification of lake waters by acidic deposition. If trail access to
lakes remains similar to current conditions, recreational fishing pressures will increase unless limits are
reduced by the WDFW. In addition, degradation of the riparian lakeshores will also i increase uniess
lakeshore access is hmrted, and morte hardened campsites are created. Many of the lakes in the
analysis area probably have low to very low capacities to buffer acidic inputs, so would be at risk if
acidic deposmon rates increase. Some of these lakes may already be at risk due to current deposition
rates, since only a few lakes have had their acid neutral:zmg capamty (AN C) measured "ANC is-

snmxlar to, but not identical to alkalinity.

If access to lakes is reduced by requmng longer or more difficult lnkes or more tedious approaches

 thereby reducing fishing pressure and harvest levels, negative impacts to some lake communities may .
- result. This could occur in low-productivity lakes where an excessively large, unchecked fish - A\\

population would Overgraze the invertebrate or amiphibian community. Native fish populations in high

alpine lakes are usually limited by a combination of available spawning habitat, predation, and general

habitat quahty and quantity. Those lakes with the healthiest populations of large-sized fish are limited

by one or more or these factors so that large, dense populations of stunted fish do not result. Fishing

pressure currently represents the greatest limiting factor in some lakes in the analysis area, Most or all

of the lakes in the analysis area are thought to have been fishless before stocking efforts began in this

century. Potential future reduced fish harvests might contribute to excess fish density conditions in the

following lakes: Big Snow, Snoqualrme South Snoqualmie Lake Pot, Marten, Carole, Judy, Green

Ridge, Upper Ga.rﬁeid, Demck, Myrtle N'mue, Upper Hardscrabble, Lower Hardscrabble (Pfe:fer
1997).

Unless lakes become acidified in the future, the current zooplankton and phytOpIankton commumtnes

should persist. The composition of these communities has not been surveyed, but anecdotal

" information from the WDFW (Pfeifer 1996) indicates that they are probably relatively healthy and -

- diverse. The current state of the lake amphibian community is virtually unknown. Although the
presence of some amphibian species has been noted in several lakes, no population or diversity
estimates have been made, nor any estimate of the effects that the introduction of fish has had on the
health and size of the amphlbran populations. Most of the lakes which now support fish have been

-stocked for several decades. It seems likely, therefore, that competition with, and predation by fish -
species over that period should have resulted in 2 new amphlbran community whlch should persxst over
time if stocking activities remain similar. : : : - : :

f‘\
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Stream Channels

| The analysrs area is dommated by hrgh gradlent “source” tnbutanes These tnbutanes o
~ contribute large quantities of both coarse and fine sediment to the mainstem channels below.

These lower sections are dominated by sapling/pole and immature riparian stands. In areas

containing glaciolacustrine deposits, this has resulted in stream channel instability (e.g., the
~ mainstem of the Middte Fork below Burntboot Creek). These areas will continue to change as
 the rivers move toward a new equlhbnum state, but will improve over the long term. As the

magmtude of peakflows and sediment delivery decrease over time, the disturbed channel
segments will begin to establish stable meander pattems in the new elevated flood piam

The sectlon of the upper Mlddle Fork Snoqualmre River from RM 71 to 74 5 wrll remam ina
disturbed state for the foreseeable future, resulting in chroni¢ damage to FS road 56.. The
channe! section of the Pratt River from approximately river mile 2.0 to approximately river
mile 5.0 appears to be slowly recovering from railroad loggmg in the late 1930°s. This trend is
expected to continue in the Taylor River as well. The riparian <anopy cover can be expected
to improve faster within the tributaries than on the mainstem, given the much broader wrdth of
the mainstem river. The natural earth slump along the bank of the lower Pratt River will
continue to conmbute fine blue clay sediment to the mainstem Middle Fork in the future. As .
the bank i is worn down the contribution should lessen over time until it revegetates and
stabilizes or shifis further into the channel. There are no plans to attempt to artificially stabrhze

the. bank due to hlgh costs and low probability of beneﬁcral results of such action.

. Large Woody Debns Recruxtment

Puture LWD recrultment will remain poor in the lower M1ddle Fork near North Bend due to

continued timber harvest and land conversion, Over time, the saplmg pole and immature
riparian areas will become mature (more than 21” dbh) stands greatly increasing bank stability,
canopy cover, instream nutrient loading, pool formation, and energy chssxpatroo Recruitment
in riparian areas within the MBS Forest boundary will continue to improve in all
subwatersheds, except in the disturbed portion of the Middle Fork mainstem from RM 71 to
74. 5 .

' Instream' Habitat” '

As the riparian vegetatlon assocmted with rivers and streams within the analy31s area begins
reaching maturity in the future, aquatic habitat type composition will'move from dominantly
riffle habitat to a more equal distribution of both poo! and riffle habitat. Therefore, the
frequency of pools per mile is expected to increase over time as well. Mainstem aquatic

- habitat is expected to improve more stowly than tributary habitat, due to greater channel

instability and the younger riparian vegetation currently in the mainstem reaches, - As second

* growth riparian stands mature, they may choke off primary production in some stream sections -
-~ resulting in a reduced carrying capacity. Riparian thinning may speed up the development of

the patchy/open canopy old growth conditions in second growth stands over the next. 50 - 100

‘years (Sedell and Swanson 1984), which would improve aquatlc system carrymg capacity.
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Stream bed substrate types will most likely remain tlie same as not, with periodic. redistribution
during high flows. As bank erosion decreases over time (50+ years), embeddedness of the bed
sub strate of the M]ddie Fork mamstem and some ofits tnbutanes will decrease o

Overaii amounts of LWD per mile will likely remain the same Or decrease slightly in the future
as riparian vegetation matures and is recruited as small and large LWD in the lower elevation
channels within the analysis area. These larger riparian stands will be less susceptible to being
uprooted during high flows than the existing sapling/pole and immature stands, possibly
resulting in a lower LWD recruitment frequency over time. However, future LWD recruited
to the channels will be of higher quality than what exists today and will most hkely increase fish
cover, pool formation, channel stah111ty and energy dtsmpanon '

Aquatic Species

. Trout populations will be expected to continue to increase as the Mlddle Fork system s aquanc
habitat complexity (e.g., quality pools, substrate, and LWD) and food abundance increases.
over the next 50+ years. However, angler non-compliance with WDFW fishing regulatlons in
the analysxs area could continue to artificially suppress trout popuiatton growth especially
‘older “trophy” size trout, through OVerﬁshmg If recreational use remains constant within the
analysis area, the existing trout population would be expected to remain the same or slightly
increase, with larger adult trout still being underrepresented. With increased recreational use
of the Middle Fork drainage in the future, trout populations would be expected to remain the
same or decrease slightly, with adult trout being further reduced in numbers. Greater measures
will have to be taken to enforce fishing regulation compliance, to sustam a viable trout ﬁshery,
regardless of future recreat:onal trends within the analysis area. o

Human Dimension
Population |

The population adjacent to the analysis area continues to grow. From 1980 to 1990 the
population of Washington State grew by an estimated 730,000 people, an increase of nearly

18%. Over this same period, King, Pierce and Snohomish Counties showed a combined
increase of nearly 466,000 people, or a 22% increase in growth (Appendix D-1 Popuiatmn o
D.ata) This trend is expected to contmue for at least the near future.

Econ__om_l_cs

The economy of the area adjacent to the analysis area will probably continue to diversify in the
future, changing from a timbet/agriculture based economy to one based on service.and light

- industries. Grocery stores, gas stations, and retail outlets are likely to increase dramatically to
service the increasing local population and to provide services to people visiting the local area.
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An important component of the local economy w111 contlnue to be based on commutlng to jobs
outside the local area, : : : .

Even if the lumber and wood products industry stabilizes, it wﬂi continue to employ fewer
workers as mills become automated. Some commercial timber will continue to be sold and
harvested in this analyms area. Special forest products will continue to contribute dlrectly and
indirectly to the economics of local communities. ‘The availability of personal use Christmas

trees. from federal iands Wlii dnmmsh as plantanons outgrow Chnstmas tree helght

R'e{:reation

The demand for day use recreatlonal opportumtxes is proj ected to increase in Wasl‘ungton '
State. This is a general trend identified in the Washington State Parks and Recreation
Commission Survey, 1990. Individuals surveyed indicated that they wanted more base ¢amp
facilities (campground and dispersed sites) with access to trails, water, beaches, and '

interpretive sites nearby. This is a trend away from the long distance backpacking popular in
- the 1970’s and 1980’s. The Washington State Trails Plan (1991) outlmed user trends and

recreanon economic trends to the year 2000 (Appendix D).~

In the Mlddie Fork of the Snoqualmie the use trends have not followed the standard pattern of
steady increases. During the 1970°s the use was exceptionally high (observation). Use that
has been documented since the 1980’s seems to show that the use dropped off somewhat from
the 1970’s and has stabilized. This trend is based on the observation of long-term fire
prevention, law enforcement, and recreation personnel There has not been a formal use study
done in this area.

'General areas of cc’mc'el‘n for the management of recreation opportunities in the Middle Fork

will revolve around day hiking, mountain biking, availability of day use sites, and overnight
camping. At this time use by backcountry hikers and climbers doesn’t appear to be very heavy.
The Alpine Lakes Entry Permit System has been in place for only one year, making conclusions’
difficult to draw. As compliance and public knowledge increase these numbers will become

more reliable.

Day Hlkmg/Mountam Biking

Users are demanding an increase in the number of miles of trail available for both of these
activities in the Middle Fork and across the Forest. Given proper trail location and design the
area may be able to absorb more miles for these opportunities; however, an increase in miles
may conflict with wﬂdemess npanan wildlife and other resource—related standards and
guldehnes o

User conflicts sometimes arise between daj! hikers and mountain bikers. These conflicts will
need to be considered when deterrmining which users are permitted on specific trails.
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- The future implementation of restricted entry into the Alpme Lakes erdemess Area. may
increase day use on non-wilderness trails.

Day Use/Overnight Camping

In the Middle Fork this use has seemed to stabilize (simple observation). Almost all the
currently established picnicking and camping sites that exist in the Middie Fork are located
directly on the banks of the Taylor and Middle Fork Snoqualmie Rivers.  Future management
of these sites and opportunities will be very difficult. People tend to be drawn to sites adjacent
to streams, rivers and lakes. When these attractive sites are closed or become unavmlable a
small number of users will create new sites in other attractive locations, causing further
‘damage to the resource. The future challenge will be to educate the public concerning riparian
and biodiversity issues and t0 create opportunities that will. meet the needs. of the public and
theresource. - : _

Hun_ti__l_:g
' Hunting is expected to remain low and et.able; __
Water Spo-rtsXFishing _
Kayakmg in the lower reaches of the Mlddle Fork Snoquahme Rlver appears to bei mcreasmg
- Many more whitewater kayaks are seen on the river each year. Thrs is generally occurring.
- below the forest boundary. .
With the trend toward the preservatron of riparian habitats the quality of the ﬁshing coeld be

~ expected to increase. There also seems to be an mcreased interest in fly-fishing. More anglers
have been observed in the past five years :
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CHAPTER 5 - FINDINGS AND RECOMMENDATIONS
Summary of Key Findings

Findings and recommendations are outlined in Table 5.1, The general condition of the -
watershed is good. The valley bottoms were heavily logged in the 1930’s and 1940°s and asa
result there is very little low elevation old growth. The mid and high elevation areas on -
National Forest lands have not had much timber harvest. Therefore there are large blocks of
old growth, or late seral forest. The majority of the low elevation areas have mid seral forest
which serves as good dispersal habitat for many species, connecting the blocks of late seral
habitat. Silvicultural methods that would hasten the development of late seral condmons in
these low elevanon forests are recommended ' :

The major human use of National Forest lands within the analysw area is for recreatxon Use
has been stable for at least two decades but an increasing population and use restrictions in _
other areas may result in an increase in recreation demand here. The Forest has an opportunity
to build upon consensus efforts currently underway to deve10p a plan to manage recrea’non in
the dedle Fork Snoqualmle River watershed e :
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