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ABSTRACT 

Meadows and ponds are attractive to both man and wildlife. Data obtained 

from the studies of climate, soils, vegetation, wildlife and recreation pro

vide positive evidence of both the desirability and practicality of develop

ing such habitats. 

An examination of current I iterature regarding response of deer to fertilized 

ranges and planted grasses indicates that the technology exists to create 

artificial openings for deer spring range. Some openings should be developed 

for human enjoyment even if further studies indicate that such developments 

are not absolutely necessary for deer range. 

Furthermore, methods are available to increase the attractiveness of the 

artificial openings to deer by selective logging of adjacent stands to improve 

production of other browse species adjacent to the opening. 

Basic data regarding fertilizer tests collected in the Lower Skagit Valley in

dicate that native vegetation would respond favourably to application of 

fertilizers. Possible sites for development of deer spring range were selected. 

Soil samples collected on these areas were analyzed. These results show that 

soi Is in natural meadow development areas could support grasses, forbs and 

shrubs if appropriate fertilizers were applied. 

Techniques for transplanting sod are well developed and selected strips from 

the original meadows could be 1 ifted and placed on ne'.'' meadow lands to 

maintain a nucleus of indigenous plant communities. 

The initial phase of developing spring habitat would involve clearing, 

selective logging, seeding and fertilizing. Such development appears to 
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be quite feasible and would be budgeted as part of the clearing costs for the 

reservoir site. 

Studies were undertaken to determine the feasibility of stabilizing the aquatic 

environment around the reservoir edge. A small pond was constructed on a 

seepage in the present impoundment area to obtain basic data on methods 

and types of vegetation that would be required to establish stable wildlife 

~abitats. 

The results of the impoundment study indicate that the technique is a 

feasible method of providing interesting and varied aquatic and marsh 

habitats. 

The locations of areas for such pond development were analysed an.d mapped. 

Approximately 70 acres of this habitat could be developed. This 'type of 

development would require little maintenance and is considered economically 

feasible. 

Methods of manipulating the shoreline vegetation were investigated. It is 

feasible to clear the reservoir edge in such a manner that vegetation desirable 

from a wild life standpoint is retained and the appearance of the shore I ine is 

improved. A few large cedar trees cou Id be left in certain sites to be flooded 

to provide perching and nesting sites for certain aquatic birds. Any habitat 

development projects along the shoreline wo.uld be reconciled with recreation 

requirements. 
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PREFACE 

1.1 SCOPE OF ENVIRONMENTAL STUDIES 

The study of habitat development and improvement is an integral part of a 

comprehensive study on the environmental consequences of the proposed 

High Ross Dam on the Skagit River system in Canada and the United States. 

Application for approval of the project has been submitted to the Federal 

Power Commission by Seattle City light. 

Some of the environmental studies are totally Canadian; others totally Amer

ican. Most of the major studies are combined or co-operative Canadian

American efforts. Canadian studies are designed to provide the Federal 

Power Commission with the basic data required to understand the environ

mental consequences in Canada of the proposed High Ross project. . ~ 

Other reports prepared on the environment of the Lower Skagit Valley in 

Canada include the following titles: 11 Deer, 11 11Small Mammals, 11 11Game 

Birds and Songbirds," "Large Carnivorous and Furbearing Mammals, 11 11The 

Aquatic Environment, Fishes and Fishery, Ross Lake and the Canadian Skagit 

River, ir 11 Relocation of Public Road," "Shoreline Stability of Ross Lake Res

ervoir (Canada), 11 "Recreation: Present and Future Lower Skagit Valley in 

Canada, tt "Soil Survey, 1r "Vege1·ation, 11 11 Climate, 11 and "Estimated Cost 

of Cl earing Proposed High Ross Reservoir S He in Canada 11
, 

1.2 SKAGIT RIVER WATERSHED AND HIGH ROSS RESERVOIR SITE IN CANADA 

1.2. 1 The Skagil' River Watershed in Canada 

The Skagit River drains an area of over 380 square miles in Canada (see 

Relief Map). The main Skagit Valley in Canada extends from the United 

States-Canadian border some 24 miles to the Hope-Princeton Highway and 
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then turns eastward for some 10 miles as an increasingly steeper and narrower 

valley. The floor of the Skagit Valley in Canada is approximately 1575 feet 

in elevation at the International Border and the valley sides rise to over 7000 

feet at the peaks of the larger mountains. 

The Proposed High Ross Reservoir Site 

The proposed High Ross Reservoir would attain a ful I poof level of 1725 feet 

and would extend about seven miles further north into the Skagit Valley, 

inundating an additional 4300 acres of land. The total area of High Ross 

Reservoir in Canada at ful I pond would be about 5200 acres. 

The proposed High Ross Reservoir·site represents about two percent of the 

Skagit River watershed in Canada. The environmental consequences of the 

proposed reservoir site would be confined primarily to the lowlands of the 

lower Skagit Valley which include a total area of about 19,000 acres or 

eight percent of the watershed. The environmental effects of the proposed 

High Ross project on the remaining 92 percent of the Skagit River drainage 

in Canada are considered neg I igible. 

Therefore, except for the studies of fish that are found in Ross Lake and the 

upper tributaries of the Skagit River and monitoring of the migrating herd of 

deer that utilize parts of the reservoir site for a period in the spring, the de

tailed env;ronmental studies were confined mostly to a Two Part Study Area 

(see Key Map) compl"!dng "Part A; 11 the proposed reservoir site of 5200 acres 

and 11 Part B; 11 the adiacent lowlands that could be indirectly affected, cm 

area of some 13,800 acres. 
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In this report, the terms Lower Skagit Valley and Two Part Study Area are used 

interchangeably a Both refer to the part of the Skagit Valley in Canada below 

3000 feet in elevation on the east and 2000 feet on the west, and for a distance 

of about 12 miles north of the Canadian-United States border. This area co

incides with the region of the Skagit Valley that is accessible by gravel and 

dirt roads and is utilized primarily for forestry, unorganized recreation and 

as an access route by Americans intent on camping and fishing on Ross Lake 

on the United States side of the border. 

The upper part of the Skagit Valley is accessible by paved highway and uti

lized primarily as ci transportation corridor (the Hope-Princeton Highway) 

and as an area of organized recreation within Manning Park where camping 

and fishing but no hunting ore al lowed. The Hope Slide and the Si lvertip Moun

tain Ski Resort ore also part of the recreation and tourism aspects of the Upper 

Skagit Valley region. 

The alpine and sub-alpine regions of the Skagit River watershed are used pri

marily for such recreational pursuits as hiking and wilderness camping. These 

areas are generally over 4500 feet in elevation and would not be affected by 

raising the level of Ross Lake to elevation 1725 feet. 

( 
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HABITAT DEVELOPMENT AND IMPROVEMENT IN THE TWO PART STUDY AREA OF 

THE LOWER SKAGIT VALLEY IN CANADA 

1.1 USE OF I\MNIPULATED HABITATS BY MAN AND WILDLIFE 

The most productive wildlife habitats in the Two Part Study Area in the 

Lower Skagit Valley in Canada were created by past human activities. 

Abandoned meadows in Lol's 221 and 222 and deciduous regeneration in 

logged or cleared areas support the greatest concentrations of ~ildl ife_. ,> 

Development of similar habitat types with the High Ross Reservoir could 

reduce the impact of the High Ross Reservoir on existing(wJ!~_l_i!_erp-

ulations. · 

Deer and grouse especially thrive on areas altered by logging or clearing. 

Each spring about 300 deer utilize the drawdown area of Ross Reservoir, 

the hay meadows in Lots 221 and 222 and campsite areas. The deer ore 

relatively tame during this period and their attraction to man-placed salt 

licks has foci I itated tagging and censusing. 

Most waterfowl habitat is associated with other created habitats, the Ross 

Reservoir and its drawdown area and, to a lesser degree, with swamp sites 

caused by the dyking effect of roads. During the fall, ruffed grouse con

centrations are highest in logged-over lands. Game in these semi-open areas 

aie highly visib~ to casual observers. Thus open areas ore valuable f-o the 

hunter and the general recreationalist as well as to wildlife. 

Present human activity within the Two Part Study Area is centered on develop

ed structures, access routes and water bodies built for recreational or com

mercial purposes. Campers concentrate near the developed U.S. campgrounds 
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and the clearing near the B.C. Fish and Wildlife Branc h's cabin. Hunters 

and fishermen seldom venture far from o ld logging roads and trails. Boating 

is mostly confined to Ross Lake and the resulting Skagit estuary. 

Careful planning and regulation of future access and habitat development 

could create an environment which wo uld inc reasi ngly benefit both man and 

wildlife. 
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ENHANCEMENT AND DEVELOPMENT OF SPRING HABITAT FOR DEER 

2. l METHODS OF ENHANCEMENT AND DEVELOPMENT 

Numerous techniques of improving wildlife habitat have been evolved. 

The techniques most applicable to the Study Area include: fertilizing 

existing ranges to improve the quality and increase the quantity of food; 

the creation of openings and planting of domestic and native grasses, 

forbs and shrubs; and the selective logging of suitable sites to release the 

brush being suppressed in the understory. 

2.2 PROGRAMS FOR ENHANCEMENT AND DEVELOPMENT OF HABITATS 

Before formulating a program of enhancement and development of alternate 

habitats, the need for such a program was analysed. 

The numbers and types of animals that would be affected by the proposed 

High Ross Reservoir Proiect were censused and the specific areas, plants 

and periods uti I ized by these an ima Is were analysed. 

A small number of deer utilize the proposed reservoir site during the winter 

and are probably dependent upon the site. Adjacent lands could be fertilized 

or opened by selective logging to increase the carrying capacity for these 

deer. During late spring, a herd of deer utilize the lowland meadows and 

adjacent brush cover. Their use of this resource is limited to a short period 

and their dependence on these lands is not fully understood. 

As a safeguard to prevent unnecessary losses to this herd the feasibility of 

developing alternate meadow areas was investigated. 

I 
1 .. 
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The experience of other researchers in manipulating deer ranges was invest

igated. 

2.3 RESPONSE OF DEER TO MANIPULATION OF RANGE CONDITIONS 

2.3.1 Fertilization 

Research indicates that deer select the most nutritious plants available. 

Swift (1948) observed that deer,feeding in a cultivated field,selected wheat 

and clover which contained more ether extract, calcium and phosphorous 

than similar plants in ungrazed portions of the field. 

Studies have shown that fertilization of either native vegetation or artificially 

created pastures can multiply the usefulness of the range for domestic live

stock or game animals. 

Thomas, et al (1964) reported that deer consumed greater amounts of forage 

from nitrogen-fertilized plots than from unfertilized ones and the preference 

increased with the level of nitrogen applied. 

The Washington Department of Game has fertilized game ranges to increase . 

use by elk and deer (Brown and Mandery, no date). Marginal lands were 

purchased and seeded to grasses and legumes. These pastures and adjacent 

native vegetation were fertilized and subsequent use by ungulates recorded. 

It was demonstrated that all fertilized areas received heavy use while un

fertilized areas received less use. 

These studies indicate that deer would respond to fertilized native vegetation 

or pastures. 

I ,-
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Artificial Openings 

Past studies have established the feasibility of replacing the lowland meadows 

which would be inundated by High Ross Lcike. It has been .sh9wn by researchers 

that it is possible to create artificial openings which will attract and furnish 

forage for grazing ungulates. 

Gibbons and Schultz (1962) report that perennial grasses sown on openings 

created by burning or crushing brush were ·heavily utilized by deer in the 

spring. Wheat grasses furnished the most important forage. 

According to Hungerford (1965), disturbed and reseeded meadows in Arizona 

were preferred to undisturbed areas. Deer were attracted to planted stands 

of orchard grass, June grass, wh.eat grasses and clover. 

These techniques can be applied to create range for deer displaced by the 

proposed reservoir. 

Cuttings to Improve Browse 

An important component of the present lowland spring range is the approx

imately 750 acres of selectively logged-over, brushy lands around the grass

sedge meadows. This type of area is important to deer as loafing and escape 

cover as well as providing nutritioos browse. This habitat is now present 

largely C'S a result of man 1s activity in the form of logging and clearing for 

the present reservoir. 

Th is type of cut-over I brushy range is preferred by most deer throughout 

their range and much research has been done on methods of creating this 

kind of habitat. 



PART 2 ENHANCEMENT AND DEVELOPMENT 6. 

Means of stimulating growth of browse species have been reported by Krefting 

(1941), Gibbons and Schultz (1963), Morton and Sedam (1938), Westell 

(1954) and Wal Imo (1969); to mention a few. 

The creation of this combination resting-escape-browsing cover adjacent to 

the proposed meadows would entail selective logging of conifer in sfrips, 

blocks or other patterns, depending on the site, to release the growth of 

more desirable browse species. 

2.4 FERTILIZERS 

2.4.1 Basic Data 

2.4.2 

Basic to formulating a fertilization program is a knowledge of soil types. 

The entire Two Part Study Area was mapped and classified according to 

soil types, topographic features and moisture regime. Soil samples were 

analysed for both physical and chemical characteristics and the corrective 

amendments recommended to improve the growth of specific plants were 

calculated. 

Fertilizer Test Plot Experiments 

The feasibility of stimulating the growth and nutritive value of native vege

tation on various soil and forest cover types was sfudied and several fertilizer 

test plots were es tab I ished. 

Each plot was divided into six milliacre plots measuring 6.5 feet by 6.5 feet 

and fertilizers were applied at a rate of 100 pounds per acre. One milliacre 
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ENHANCEMENT AND DEVELOPMENT 

plot was used as a control and received no fertilizer. The following 

ferti I izers were used: 

Mixed ferti I izer 

Ammonium nitrate 

Ammonium sulphate 

Triple super phosphate 

Mixed fertilizer 

4-10-10 

35- 0- 0 

23 - 0 - 0 

0 - 45 - 0 

19 - 10.- 10 

7. 

The location of each test site is shown on Map 201. Each plot was photo

graphed at various growth stages. At the end of the growing season, each 

plot was clipped of all vegetation and dry weights were determined to obtain 

a comparison of the effectiveness of each fertilizer. 

Responses to Ferti I izers 

~ost of the fertilizer applications produced a marked increase in dry weight 

production on all of the four areas tested. ~II sites responded favourably to 

,, nitrogen .• ~Mix,ed fertilizer (4-10-1.0)i ammonium nitrate (35-0-0) and 

ammonium sulphate (23-0-0) gave consistently higher yields. Lack of 

nitrogen was probably responsible for the low yields on plots fertilized with 

triple super phosphate (0-45-0). Although the mixed fertilizer (19-10-10) 

gave higl, yields on two plots, the poor response observed on other plots 

cannot be easily explained. The results show, however, that well-planned 

fertilizer applications can increase the production of native vegetation by 

as much as 50 to 75 percent. 
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TABLE 1 

EFFECTS OF APPLICATION OF 100 POUNDS PER ACRE 

OF FERTILIZER ON NATIVE VEGETATION 

TEST SITE 

Production of Forage (Grams of Dry Matter Per Square Meter) 

1 2 3 4 5 . 
Fertilizer Whitworth 
Applied Steamboat Spar Tree 26-Mile Ranch Drawdown 

(gram/10 ac.) 
1. 4-10-10 155 179 103 260 

2. 35- 0- 0 156 119 157 211 607 

3. 23- 0- 0 168 143 135 183 512 

4. 0-45- 0 145 90 · 80 183 

5. 19-10-10 148 164 70 135 

6. No treatment 118 104 100 208 335 

The r·esidual effect of these fertilizer applications is to be checked in 1972. 

2.5 POTENTIAL FOR DEVELOPMENT OF ALTERNATIVE MEADOWLANDS 

2.5.1 Existing Lowland Meadows 

2.5.2 

The lowland meadows ore a source of early g;asses, forbs and shrubs. The 

period of deer use is about six weeks in the months of April to June de

pending upc.;1 seasona l conditions. The location of these meadows now used 

for spring range is shown on Map 202. 

Alternate Meadow Sites 

Potential areas for meadow development with High Ross Reservoir are shown 

on Map 203. The locations and areas of these sites are given in Table 2. 
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Approximately 100 acres of suitable land is available for development. 

These sites for potential meadow development were selected on the basis 

of satisfying most or al I of the fol lowing criteria: 

Within the boundaries of Lot 1103 in Canada. 
Close to the edge of the proposed High Ross Reservoir. 
Within the range of probable migration routes. 
In the areas of minimum snowpack. 
Designed to serve as sun and wind traps to insure early 
spring growth. 
Exposure to south or southwest. 
Less than l O percent slope. 
Suitable soil for the establishment of grosses and forbs. 
Surrounded by on area suited to selective logging to 
release understory. . 
Several small sites are preferable to one large site. 

TABLE 2 

POTENTIAL ALTERNATE MEADOW SITES 

9. 

Location (Mileage along 
floodline starting at U.S . 
Canada border) 

Number of 
Sites 

Size in 
Acres Description of Site 

Mile O - 2 2 

. Mile 2 - 3.5 2 

Mile 3.5 - 7 7 

Mile 6 

about 2 
acres each 

40 acres 

35 acres 

20 acres 

Small benches along east 
side, loam soils, 10-15 
percent slope. 

Alluvial fans along east 
side, less than 10 percent 
slope, sandy loam, south
west exposure. 

Terraced benches with less 
than 10 slope, alluvial mat
erial, sandy loam on east 
side of reservoir site. 

Along west side of reservoir 
site, southeast exposure, less 
than 10 percent slope. 
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*Soil 
Sample 

No. 

1 

2 

3 

ENHANCEMENT AND DEVELOPMENT 

Chemical Analysis and Recommended Amendments for Soils of Potential 
Meadow Sites 

10. 

As indicated on Map 201, soils of potential meadow sites were sampled and 

analysed to determine soil suitability to meadow development and to indicate 

required soil amendments. 

Results of the soil analysis on these sites is shown in Table 3. These data 

show that soils in the potential meadow development areas can support grass 

and legume growth. 

TABLE 3 

SOIL SAMPLES OF POTENTIAL MEADOW DEVELOPMENT AREAS 

Soil Organic 
Texture Matter Pounds Per Acre of Available Element 

Percent pH p K Ca Mg 

sandy loam 18 6.0 170t 320+ 44oov" 238+ 

sandy loam 5.2 5.9 82./ 220/ 850- 50-

sandy loam 7.0 5.3 268+ 300+ 800- 70-

+ high /ok - low 

The phosphate and pc,ra'.;h levels are adequate for grasses,although No. 2 is 

low,and could benefit from addition of these elements to new seedings. The 

low calcium and magnesium combined with an adequate pH are interesting 

in No. 2 and No. 3, suggesting a need for dolomitic limestone at one ton 

per acre, or, alternately,ground limestone or marl at one ton per acre 

*Soil sample locations shown on Map 201. 
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followed by 200 pounds per acre 0-0-22-18 (Sul-Po-Mag). 

At seeding time, 300 pounds 16-20-0 per acre would be beneficial. The 

nitrogen is essential, the phosphate, though not essential, will improve 

root development of new seedings. 

Plant Species for Substitute Meadows 

B.C. Department of 
Agriculture - Soils 
Tes ting Laboratory. 

The common range grasses -timo~hy, wheat gross, blue grass, brome gross 

and orchard grass - could be established .Additional high protein foods 

could be supplied by legumes such as clover, trefoil or alfalfa. Shrubs 

and forbs occurring naturally in the existing meadows could be stripped by 

machine and placed in the new clearing to form a nucleus for expansion 

of the desired plant associations. 

Nutrient Requirements of the Deer Herd on the Sprin·g Range 

Deer use of the meadow areas in the Lower Skagit Valley during the spring 

is calculated to be approximately 300 deer for six weeks, i.e., or 13,000 

deer days. 

The amount of food required by the herd was calculated on the basis that 

each adult animal requires about four pounds (dry weight) of high quality 

food per day. Good spring browse shou Id contain 13 to 15 percent crude 

protein, 0. 25 percent phosphorous and 0.09 percent calcium (French, et al, 

1956). The gross weight of forage required to support th is herd is 52,000 
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pounds of dry matter or about 130,000 pounds of succulent grasses and forbs 

{average 60 percent moisture content, Nat. Acad. Sc's. Publication, 1969). 

The area of meadowland required to produce the grass and forb elements 

of spring range is based on the following production rates for spring growth 

of meadow grasses (Hicks, 1972, personal communication): 

Orchard grass 

Blue grass 

Timothy 

1500 pounds per acre 

700 pounds per acre 

700 pounds per acre 

With mixed plantings of grasses and a legume, spring forage yields of IOOO 

pounds per acre should be easily obtainable. 

Observations of the deer utilizing the existing spring range have shown that, 

by preference, the deer spend 61 percent of their feeding time browsing 

shrubs, ~6 percent eating_grasses, sedges and forbs and 13 percent browsing 

trees. With some of the browse occurring on the meadows with the grasses, 

sedges and forbs and the remainder with the trees, it appears that perhaps 

50 percent of the total spring food supply is comprised of meadow vegetation. 

To this end, it appears that about 65 acres of potential meadow adjacent to the 

Hi~ Ross Reservoir should be developed and seeded. Additional forested land 

surrounding these meadows shou Id be selectively logged to create brush habi

tats for browse and escape cover. 

Shoreline Treatment 

Shore I ine habitat is a function of soil type, slope, aspect, moisture regime 

and existing plant species. In the Skagit, soil types and slope are the main 
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criteria since the north-south orientation of Ross Lake provides direct rad

iation on al I shore areas and vegetation types are closely related to soils. 

The soiJs that occur within the Lower Skagit Valley can roughly be segre

gated by texture into gravelly and medium .. textured soils. The gravelly 

soils include Nepopekum, Klesilkwa, Silver Tip, Northeast complex and 

Southwest complex soil series which have developed from gravel outwash 

terraces and mountain col luvium. The medium-textured soils include 

Shawotum, St. Alice, Whitworth and International Creek soil series which 

have developed from alluvial silts and fine sands deposited over grovels. 

A map of the soil series is presented in a complimentary report on soils, 

Shoreline slope and soil type determine the extent to which the raised 

water table will influence the vegetation. Studies of the present shoreline 

of Ross Reservoir show that, after over 20 years of reservoir influence, the 

original conifer growth is sustained wherever the tree's root collar is more 

than one-half foot above the maximum sustained water level in most of the 

soils of the valley. Deciduous species will survive with the root collar 

level within the full pond level of water. 

Preliminary clearing limits are the 1725-foot elevation plus two foot verti

cally or 10 feet horizontally, whichever resL•lts in the least area. Specific 

trreatments above or below these would be considered for specific purposes. 

The present Ross Lake has a full pond elevation of 1602.5 feet. In Canada 

the shore I ine of Ross Lake is about 3.5 miles long. The soils along this shore 

are predominantly sandy loams underlain by gravels. A 60-foot wide strip 
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of brush above the flood line is affected by the water table creating about 

25 acres of dense regeneration, deciduous-conifer habitat. 

The proposed High Ross Reservoir with a maximum level of 1725 feet elevation 

would have a shoreline in Canada of about 22 miles. About nine miles of 

the shore would have a slope of less than 10 percent of which about five 

miles would have soils suitable for habitat development. 

The vegetation cover on the sites with medium-textured soils and flatter 

slopes could be manipulated into brush or meadow/ands as required for wi Id

life habitat development. Shoreline development for wildlife habitat would 

involve clearing small openings on southerly-facing slopes to al low maximum 

exposure to sun and wind. These openings would be managed to produce 

early growth of grasses, forbs and shrubs. Other recommended treatments 

would be to leave selected species of water tolerant plants such as willow 

and alder in shallow sections of the drawdown area to improve the appearance 

of the shoreline and to increase the area of riparian and marsh type habitat. 

The choice of sites should be reconciled with recreational requirements to 

ensure balancE'd development of the lake shore. 
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3.1 PURPOSE OF PONDING 

An undesirable feature of Ross Reservoir is the loss of water adjacent to the 

forested shoreline during periods of drawdown in the fall, winter and spring. 

A possible means of stabilizing an aquatic environment would be the creation 

of ponds by the construction of smal I terraces near the mouths of creeks and 

seepage areas. 

Such relatively stable habitats would facilitate the establishment of a wide 

variety of grasses, rushes, reeds and other aquatic plants and would provide 

a suitable environment for waterfowl and aquatic animals. 

3.2 PONDING DEVELOPMENT 

To obtain base data for locating and designing such seepage ponds for the 

High Ross Reservoir,an experimental pond was developed in Canada at the 

north end of the existing Ross Lake. An earth fi II was built to encompass 

about one acre of the drawdown. The materials used were on-site mixtures 

of grovels and silts. 

The pond filled to about 10 feet at the deepest point. The top and sides 

of the dam and the perimeter of the pond were seeded and planted to sta

bilize the fill and to provide food and cover for wildlife. 
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A contour map of the pond showing the areas of vegetation plantings is 

shown on Map 301. The success of the plantings as of fall 1971 is given 

in Appendix 301. A photographic record of the construction of the dam 

and some results of the vegetation plantings are presented at the end of' 

th is report. 

After the reservoir level dropped in the foll of 1971, the water level in 

16. 

the pond dropped because of seepage, though the dam exceeded the inflow • . , 
The water level became stationary at about four to six feet in depth. 

The plantings of Juncus showed the best survival, especially on the pro

tected inner surface of the dam. Alsike clover formed dense stands in 

areas that were not inundated by the reservoir. 

Construction of small impoundments on seepages or streams within the draw

down area of High Ross Reservoir appear feasible and may provide interest

ing and varied aquatic and marsh habitats. 

3.3 POTENTIAL SITES FOR POND DEVELOPMENT WITH HIGH ROSS 

Pond development along the proposed High Ross shoreline would increase 

marsh and riparian habitat for many wildlife species. Conditions necessary 

for good marsh habitats include: large shallow ponds with an adequate water 

supply to maintain ponds through spring, summe, and fall use periods and 

fertile soils to support quality vegetative growth. 

Ponds could be developed in the drawdown area by a series of low terraces 

or dykes surrounding seepage areas and small creek mouths where compatible 

with fisheries requirements. The sketches in Appendix 302 and 303 show the 

proposed type of development. 



PART 3 DEVELOPMENT OF AQUATIC HABITATS 17. 

Ponds would be extended out to about elevation 1720 feet depending upon 

soil conditions. A series of ponds would be stepped to facilitate construction 

and to provide safeguards. 

The uppermos~ terrace would project above lake level and would be vegetated 

to control erosion and provide screening for wildlife. The terraces would 

act as settling ponds for silts brought down by the stream and would slowly 

fill with fine soils and organic matter. A series of terraces would provide 

a continuous ponding from elevation 1725 to 1720 feet. 

Conflicts with water-based recreation developments wquld be avoided since 

the ponds would be developed on silty soils while beaches ~·ould be developed 

on grave lly soils. 

Potential ponding areas with adequate water in-flow and shallow slopes are 

summarized in Table 4. location of these potential ponding areas is pre

sented on Map 203. 
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TABLE 4 

SUMMARY OF POTENTIAL POND AREAS 

Terrace Length 
Acres of Potential Terrace Length (Feet) Per Acre of 

* Area Pond Development . (Feet) Required Pond Developed 

Slough at North End l O acres 2000 200 

Gold Mine Creek 18 acres 5000 278 

North of Dead End Creek 2 acres 3000 1500 

St. Alice Creek 20 acres 4500 225 

McNaught Creek 10 acres 4000 400 

Northwest Corner 8 acres 3000 375 

The three areas requiring the least terrace lengths per acre of pond develop

ment are also the flattest and have the richest soils. Other seepage areas 

in the drawdown area may become apparent after the vegetation is removed. 

Terracing or dyking would be scheduled as each site has been cleared to 

allow maximum time for the terraces to settle and seedings or plantings to 

become established. 

* Locations on Map 203. 
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DRAWDOWN POND\NG DAM 19. 

A seepage in the upper end of Ross Reservoir was blocked with an earth fill dam to create 

a pond of approximately one acre. The pond was built to obtain basic data for possible 

development and improvement of wildlife habitat on the High Ross impoundment site. 



DRAWDOWN PONDING DAM 

Seepage water filled the pond behind the dam with in a few days 
after the dam was completed. 

View of the impoundmen t pond -in early summer of 1971 • 

20. 

·t 



DRAWDOWN PONDING DAM 

At 1ull pool during the summer, Ross Lake covered the earth 
dam of the experimental impoundment. 

21. 



A 

B 

DRAWDOWN PONDING DAM 

Plantings of rushes (A) and Alsike clover (B). helped stabilize 
portions of the earth dam. 

22. 

• 



THE SHORELINE OF ROSS LAKE 23 • 

.. 
Along Ross Lake shoreline the 
rocky and grave I ly soi ls of the 
Skagit Valley exhibit little 
capillary water rise. 

On areas of steep and rocky 
sidehills or gravelly flats 
neither the influence of Ross 
Lake nor the raised water table 
has affected the rate of growth 
or the succession of plant 
communities other than by wave 
action along the face. 

\ 
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On areas of flat ground with silty soils where the vegetation has been cleared, a riparian 
growth of cottonwood, willow and birch were pioneer species above the full pond level, 
and a community of grasses, sedges and rushes established naturally in the shallow areas 
below the shoreline. 



THE SHORELINE OF ROSS LAKE 

., 

25. 

Immediately above and within 
100 feet of the shoreline of 
Ross Lake coniferous species 
of the original timber stand 

· are becoming wel I established 
and will eventually overtop 
and suppress the deciduous trees. 

The gravelly base and firmness 
of inundated roads in the present 
drawdown area of Ross Lake is 
ii lustrated by the ability of the 
surface to support a vehicle eve n 
before the water has left the 
surface. 



I 
\NFLUENCE OF THE RAISED WATER 1ABLE BEYOND 1\-\E \MMED\~1E SHO~tllNE 26. 

The pond in the deep gravel pit situated about one-quarter mile north of the head of Ross 
Lake fluctua tes with the level of Ross Reservoir. The cap ii lary movement up through these 
gravelly soils is imperceptible and the species composition of vegetative regeneration is 
similar to the original forest cover. 

The soils of the upper 
valley immediately above 
1725 are gravelly and the 
capillary movement of watN 
from a raised water tabie 
would have a negligible 
effect on the existing forest 
cover. 
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VEGETATION PLANTINGS ON POND DEVELOPMENT 

Species Type of Planting Relative Success of Planting (as of Fall/71) 

Poor Fair Good 

Willow cuttings X 

Red Osier Dogwood cuttings X 

Cat-tail transplanted with roots and 
soil in burlap sack X 

Skunk Cabbage transplanted with roots and 
soil in burlap sack X 

Orchard Grass seeded on dam X 

Reed Canary Grass seeded on dam X 

Alsike Clover seeded on dam X 

Juncus transplanted with roots and 
soil in burlap sack X 

Reed (Scirpus sp.) transplanted with roots and 
soi I in burlap sack X 

Comments: 

Willow - very poor survival, must use different form of trans-

planting. 

Red Osier Dogwood - only one of 20 plantings thrived, however, others may 

have gone dormant. 

Cat-Tai I -

Skunk Cabbage -

about 30 percent were successful around edge of pond, 

several reached maturity. 

no success but may become established naturally along 

pond edges. 



Orchard Grass -
Reed Canary Grass -

Alsike Clover -

Juncus -

Reed -

APPENDIX 301 - Page 2 

both were successful only in areas which were not fully 

inundated, some volunteers established themselves also. 

was successful in areas not inundated by the reservoir. 

took we 11 in protected areas and rooted into dam through 

the burlap socking. 

no success but may become es tab I ished nature I ly. 
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REPRESENTATIVE 

POND AND MARSH 
PLAN FOR 

DEVELOPMENT 
PROPOSED HIGH ROSS RESERVOIR 

CANADA 

of High Ross Reservoir Elevation 1725 ft. 

Pond or Marsh 
at all reservoir levels 

Pond or Reservoir 

ROSS RESERVO IR 
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