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Introduction

Merit Energy Company (MEC) produces crude oil at the Hamilton Dome Field located
25 miles northwest of Thermopolis, in Hot Springs County, Wyoming. Merit Energy
Company presently retains two NPDES permits (WY0000175 and WY0000680) to
discharge produced water from the Hamilton Dome Field into unnamed tributaries that

eventually flow into Cottonwood Creek.

The federal Clean Water Act requires that all surface water be swimmable and fishable.
The Water Quality Division (WQD) of the Wyoming Department of Environmental
Quality (DEQ) made changes to their statewide water classification system, and recently
updated Water Quality Rules and Regulations, Chapter 1. Chapter 1 establishes water
quality criteria for all classes of water. Until the recent update of Chapter 1, the
classification of the tributaries and Cottonwood Creek was Class 4. The tributaries are

now class 3B and Cottonwood Creek is now class 2C. The relevant classifications

stipulate the following:

Class 2C waters are those known to support or have the potential to
support only nongame fish populations or spawning and nursery areas at
least seasonally including their perennial tributaries and adjacent wetlands.
Class 2C waters include all permanent and seasonal nongame fisheries and
are considered "warm water". Uses designated on Class 2C waters include
nongame fisheries, fish consumption, aquatic life other than fish, primary
contact recreation, wildlife, industry, agriculture, and scenic value.

Class 3B waters are tributary waters including adjacent wetlands that are
not known to support fish populations or drinking water supplies and
where those uses are not attainable. Class 3B waters are intermittent and
ephemeral streams with sufficient hydrology to normally support and
sustain communities of aquatic life including invertebrates, amphibians, or
other flora and fauna which inhabit waters of the state at some stage of
their life cycles. In general, 3B waters are characterized by frequent linear
wetland occurrences or impoundments within or adjacent to the stream
channel over its entire length. Such characteristics will be a primary
indicator used in identifying Class 3B waters.



Chapter 1 simultaneously requires the protection of the existing uses of a stream.

AExisting, beneficial uses of the water in Cottonwood Creek include livestock water,
wildlife water and forage, aquatic habitat, and irrigation. With the stoppage of MEC
discharges to Cottonwood Creek, the extent of these uses would be markedly lost. The
Wyoming Game and Fish Department has provided to the Wyoming DEQ a generic
statement regarding their position on the beneficial use of historic oil and gas field water
discharges (see full letter dated June 10, 2002 in Appendix H):

The Wyoming Game and Fish Department recognizes that historic
discharges by oil and gas production facilities have demonstrated a
beneficial use to fish and/or wildlife. Provided there are no changes to the
quantity of discharge, and the water quality continues to meet DEQ
standards for discharge, any permit renewal for these discharges will be
considered by the Department as having a beneficial use for fish and/or
wildlife.

In order to renew its discharge permits under the current classification, MEC could be
required to treat the Hamilton Dome discharge water to meet Class 2C standards.
Appendix A demonstrates that the financial impact of treating the discharge to meet Class
2C standards would result in closure of the field.

Through this Use Attainability Analysis, MEC proposes to work with the Wyoming
DEQ/WQD to increase water quality criteria allowing discharge of the produced water to
continue without additional treatment. To that end, this document will provide an
evidential summary to sustain three crucial factors that would warrant consideration by
the Wyoming DEQ/WQD to establish site-specific criteria that are more appropriate to
both the natural and man-made circumstances of this water course. These three factors

are as follows:

1. The physical habitat is historically, and in dominant measure remains, dependent
upon MEC discharges, and therefore, stopping the discharge would cause more
environmental damage than if the discharges were allowed to remain in place.

2. A scientific evaluation of chemical and biological factors demonstrate that
existing uses incur no detrimental effects from MEC discharges, and therefore, a
subcategory of use that requires less stringent criteria is appropriate.



3. Closure of the field prior to the full recovery of the available crude oil resources
would trigger significant economic distress on the local economy, and would
result in substantial and widespread economic and social impact.

Evidence 1: Stopping the discharge would cause more
environmental damage than if allowed to remain in

place.

Hydrology Report (Appendix B) Summary

The natural runoff on Cottonwood Creek (in the absence of approximately 13 cfs of year-
round Hamilton Dome discharges) was estimated using available USGS gage data and
records of active irrigation water rights to conduct a simple water balance. Aerial photo
interpretation, records analysis, and interviews with local ranchers indicate that there are
between 1,600 and 2,000 acres of irrigated cropland along Cottonwood Creek. There are
presently on record with the State Engineer just under 2,800 permitted acres along

Cottonwood Creek with a water allocation of nearly 36 cubic feet per second (cfs) from

the creek.

A water balance analysis (see Appendix B) was conducted to assess the potential
hydrology of Cottonwood Creek in the absence of Hamilton Dome water discharges. The
analysis indicates that the Cottonwood Creek drainage would have experienced as much
as 14 cfs of water shortages in three of the seven years of record (1994-2000). It is
important to note that the analysis is calibrated using relatively wet-year data, so this
estimate is considered misleadingly optimistic. In fact, the preponderance of testimony
from local ranchers indicate that Cottonwood Creek generally runs dry for all but the
spring runoff and early irrigation season. This testimony is supported by additional gage

data available during the summer months of 1977 and 1978 (see Appendix B).

The addition of approximately 13 cfs of MEC discharge water, delivered on a consistent
year-round basis, greatly alleviates potential shortages during the summer irrigation

season as well as significantly supplements livestock watering, wetland preservation,



aquatic habitat, and other natural beneficial uses during the off-season. It is also evident
that the supplemental water discharges, under the assumption that the quality of this
water is not detrimental to the existing uses along Cottonwood Creek, provide

considerable relief from the current and ongoing drought conditions.

Wetland Report (Appendix C) Summary

All wetlands that would be lost if Hamilton Dome discharge were to cease were
inventoried and mapped according to guidelines in the Wetland Delineation Manual
developed by the U.S. Army Corps of Engineers. Wetland identification methods
defined in this manual are generally universally accepted by all state and federal

regulatory agencies.

Discharge from Hamilton Dome is conveyed to Cottonwood Creek by an irrigation ditch
on the west end, and through a natural drainage as well as an irrigation ditch on the east
end. Substantial wetlands have formed as a result of canal seepage in these areas. The

total size of wetlands created directly by discharge was digitized and found to be 91.3

acres.

According to National Wetland Inventory (NWI) mapping, there are approximately 585
acres of wetlands along Cottonwood Creek. Wetlands along Cottonwood Creek
downstream of the discharge are noticeably different than upstream. There was no
flowing water in Cottonwood Creek above the discharge when field work was conducted
on June 27, 2002. The stream bottom above the discharge is much wider and shallower
due to scouring by water during high spring flows. This scouring is not present below the
discharge, likely due to the presence of wetland fringes along the stream bank which tend
to stabilize the banks and reduce the effects of erosion. With the exception of
approximately the first 600 stream meters above the uppermost discharge, there were
virtually no wetlands adjacent to the stream. Below the uppermost discharge point, there

was a continuous wetland fringe along the creek with a mean width over 6 times the



width of the mean wetland fringe width above the discharge. The large difference in
wetland widths along Cottonwood Creek above and below Hamilton Dome discharge
indicates that Hamilton Dome discharge supports a substantial amount of riparian

wetlands along Cottonwood Creek that would be lost if discharge were to cease.

It is estimated that approximately 600 acres of high-quality wetlands would likely be lost
if the discharge from Hamilton Dome and associated irrigation of hay fields were to
cease. This total includes nearly 100 acres supported directly by discharge and another
approximately 500 acres along Cottonwood Creek that are indirectly supported by

Hamilton Dome discharge.

Landowner Testimony (Appendix D) Summary

Landowners are largely in agreement that ranching operations along Cottonwood Creek
would cease altogether with closure of the Hamilton Dome field (see Landowner
Questionnaire Responses and Affidavit provided as Appendix D). The water discharged
provides late season grass and hay irrigation and year-round livestock watering. These
beneficial uses would be otherwise limited to scant resources from natural runoff through
the early summer season, and consequently would not viably support the ranching

operations.

In addition to economic benefits, landowners bear witness to the ecological benefits
provided by the discharges, including abundant wildlife habitat and vegetation and
moreover testify that the water quality does not induce evident ill effects to natural

vegetation, wildlife, livestock, nor their irrigated pastures.

Evidence 2: A scientific evaluation of chemical and
biological factors demonstrate that existing uses incur
no detrimental effects from MEC discharges.



Terrestrial and Aquatic Wildlife Report (Appendix E) Summary

One of the major environmental benefits of Hamilton Dome discharge is the continuous
support of an aquatic environment for fish and aquatic invertebrates, creation of riparian
and other wildlife habitat, and provision of a year-round water supply in an otherwise

arid environment.

Information on terrestrial wildlife use of the area was obtained through searching the
Wildlife Observation System database maintained by the Wyoming Game and Fish
Department (WGFD-WOS). Additional information was obtained by interviewing the
WGFD biologist in Thermopolis (Kevin Hurley). The Terrestrial and Aquatic Wildlife
Report (Appendix E) also includes observations of wildlife and habitat in the project area
made while conducting field visits to obtain data for this use attainability analysis.
Potential impacts of losing a water source were identified based on availability and

distance to alternative sources of water.

Available data on aquatic invertebrates were obtained from the Wyoming Department of
Environmental Quality Water Quality Division (WDEQ-WQD). Data on fish in
Cottonwood Creek were obtained from the Wyoming Game and Fish Department
(WGFD). These data were supplemented with data collected during other portions of the

current study to evaluate selenium levels in fish and aquatic invertebrates.

Threatened, Endangered, Proposed, and Petitioned Species

The Cottonwood Creek riparian corridor and surrounding area provides habitat for
threatened, endangered, and other sensitive species. With perhaps the exception of sage

grouse, continued discharge of produced water in Cottonwood Creek is not likely crucial

to the survival of any populations of these species; however, it does provide some habitat
for sensitive species at certain times of the year and may be important to the continued

survival of some individuals.



Big Game
In a letter to WDEQ dated June 20, 1990, the WGFD stated their opposition to

eliminating discharge to Cottonwood Creek (see Appendix H). Their primary concern at
that time was with the large number of mule deer that concentrate along Cottonwood
Creek in the winter. Several hundred deer can be found along the crucial winter range
riparian zone associated with Cottonwood Creek, and Cottonwood Creek supports one of
the major concentrations of mule deer in Management Areas 119 and 120. During post-
season classifications, 200-300 mule deer are routinely found along a two-mile stretch of
the creek. The WGFD believes that these deer concentrations are directly tied to the
produced water from Hamilton Dome. The WGFD concluded their letter by stating that
the water produced at Hamilton Dome “does provide substantial benefits to the wildiife
resource which is using this area.” Mr. Kevin Hurley, the WGFD biologist stationed in
Thermopolis, stated that he has reviewed the 1990 letter and believes that its contents are
still applicable to today’s situation. In addition to the 1990 letter specific to Cottonwood
Creek, the WGFD also submitted another letter to WDEQ dated June 10, 2002 (see
Appendix H). The purpose of this letter was to state that the WGFD believes that historic
discharges by oil and gas production facilities provide a beneficial use to fish and/or
wildlife. = The importance of this area to big game can be found in the Wildlife
Observation System (WOS) records for those sections through which Cottonwood Creek
flows from Hamilton Dome to the Bighorn River. These records include 649
observations totaling 2,564 mule deer, 702 observations totaling 5,664 pronghorn, 7
observations of single white-tailed deer, and one observation of a moose. If Hamilton
Dome discharge were to cease, the lack of water would likely severely impact big game
as well as other terrestrial wildlife species dependant on this water source, as there are no

other perennial water sources available in the area.

Upland Gamebirds
Large numbers of game birds are present in this area primarily due to the availability of
Hamilton Dome produced water. Irrigated crop fields provide foraging habitat as well as
some nesting habitat and cover. High water tables associated with a perennial stream,

irrigation water return flows, and overflows of irrigation water off of crop fields onto



adjacent areas provide substantial vegetative cover for upland game birds. Loss of
produced water would eliminate or greatly reduce habitat for upland game birds through

elimination of irrigated crops and dense vegetative cover.

Raptors
Due to the presence of cottonwood trees, which provide nesting substrate, and excellent

riparian and cropland habitat for prey, numerous raptors have been documented along
Cottonwood Creek. Elimination of the produced water would reduce habitat for raptor

prey species and likely result in reduced habitat available for both breeding and wintering

raptors in the area.

Waterfowl and Waterbirds
Large flocks of waterfowl have been observed using crop fields adjacent to Cottonwood

Creek in the area, including flocks containing 65 Canada geese and 57 sandhill cranes.

According to Kevin Hurley, Cottonwood Creek is used by many waterfowl. While
conducting activities for this project, Canada geese, several adult American coots and one
group of young coots, a female gadwall and four young, up to 15 Wilson’s phalaropes, a
pair of eared grebes, numerous waterfowl (15-25), primarily mallard and blue-winged
teal, spotted sandpipers, and killdeer were observed on discharge-related Lake Charlie,
adjacent ponds and along the discharge canal. There is a large open water/wetland
complex where discharge from Hamilton Dome enters Cottonwood Creek across from
Legend Rock. In late June 2002, there were approximately 20 gadwall using this area.
Elimination of the produced water would also result in the elimination of a substantial
amount of waterfowl and waterbird habitat, especially in late summer after natural spring

runoff flows in Cottonwood Creek have ceased.

Neotropical Migrant Birds
Due to loss of habitat and other mortality factors, many species of neotropical migrant
birds are showing dramatic population declines. Riparian habitats support the highest

density of nongame birds of any habitat in the arid west, and maintaining this habitat is

considered critical to maintaining healthy populations of many nongame birds. During



field activities conducted for this project, several species of neotropical migrant birds
were observed in and near wetlands created by the discharge from Hamilton-Dome prior
to it entering Cottonwood Creek. All of these species were breeding in wetlands created

by produced water.

Agquatic Fish and Invertebrates

Cottonwood Creek supports a diverse assemblage of fish. It is managed by the WGFD as
a unique species fishery, with emphasis on management of native nongame species and
Yellowstone cutthroat trout. The native fish in Cottonwood Creek have their own
intrinsic value, but presence of fish in Cottonwood Creek is also important because the
fish provide forage for a variety of wildlife. Elimination of produced water would
convert Cottonwood Creek from a perennial stream with a unique species fishery to an

ephemeral stream incapable of supporting fish for most of the year.

The stream also supports a diverse and abundant macroinvertebrate community.
Presence of large numbers of these taxa is important because they are generally
considered to be pollution sensitive and good indicators of overall water/habitat quality.
Ponds supported by produced water either directly (i.e., Lake Charlie) or indirectly
(ponds receiving irrigation return flows) were also found to have a diverse aquatic
invertebrate community during sampling to document selenium concentrations (see
Appendix F). During extremely dry years, as occurred in 2002, Cottonwood Creek is the
only stream with flowing water within several miles, and loss of this resource could
impact population levels of wildlife that depend on aquatic invertebrates and fish in the

stream.

Wildlife Habitat

Wetlands are very valuable wildlife habitats and the extensive loss of wetlands if

Hamilton Dome discharges were to cease (see Appendix C) would result in population
declines and displacement of wildlife species associated with wetlands. Conversion of
Cottonwood Creek from a perennial to an ephemeral stream would also impact riparian

vegetation and further reduce habitat for those species of wildlife within the riparian



corridor. The lack of a water source throughout the entire growing season would result in
less diverse riparian plant community. This change would reduce habitat effectiveness
for many species of wildlife dependant on riparian communities. The expected impact to
wetlands and other riparian plant communities if discharge of produced water were to
cease can be seen by examining pictures of Cottonwood Creek in the Wetland Report
(see Appendix C) that clearly show reduced habitat effectiveness upstream of the
discharge vs. below the discharge.

Water Quality Report (Appendix F) Summary

Cottonwood Creek originates in the Owl Creek Mountains in the Southwestern Big Horn
Basin and traverses northeast across the semi-arid high plains until its confluence with
the Bighorn River. Flows above Hamilton Dome Field are dependent on springs,
snowmelt, precipitation runoff, evaporation, evapotranspiration and infiltration. The
conductivity (EC) of the pristine water upstream of the Hamilton Dome Field is in the
range of 60 to 790 umhos/cm. Ambient aluminum concentrations exceed DEQ/WQD
Chapter 1 chronic water quality standards for fish and aquatic life. Chloride
concentrations are very minimal. Selenium concentrations are less than the chronic limit

of 5 micro grams/L except for samples collected on August 29, 1983.

The water quality of Cottonwood Creek below Hamilton Dome Field is influenced by the
soils environment of the watershed, the weather (evaporation and infiltration), the quality
of MEC discharges, snowmelt runoff and precipitation runoff events, and irrigation
diversions and return flows. The natural runoff from snowmelt consists of pristine
quality water. Runoff from other precipitation events is generally of pristine quality;
however, these events have a tendency to transport large amounts of sediment that
chemically react and dissolve in the water. The high aluminum concentrations that are
evident upstream of the discharges, which exceed Wyoming Water Quality standards

contained in Chapter I for fish and aquatic life use, result from this natural process.
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The produced water discharged by MEC at the Hamilton Dome Field is generally
classified for livestock water use and has an EC ranging from 4,100 to 4,500 pmhos/cm.
This water has chlorides and selenium that exceed the DEQ/WQD Chapter 1 water
quality standards for fish and aquatic life.

The water quality at sample point B on Cottonwood Creek downstream of the Hamilton
Dome discharges is consistent with the water quality of MEC discharges in the absence
of natural runoff. Under these circumstances, evaporation and irrigation return flows
tend to increase concentrations of EC, chlorides, and selenium from sample point B to the
Bighorn River. On the contrary, during periods of rainfall or snowmelt runoff,
concurrent dilution of the MEC discharges will tend to bring the selenium and chloride

concentrations within the DEQ/WQD Chapter 1 water quality standards for fish and

aquatic life.

The MEC Hamilton Dome Field discharges originate primarily from the Phosphoria and
Tensleep formations. (The State Park Hot Springs at Thermopolis also originate from the
Phosphoria). A sample taken at the large hot spring in Hot Springs State Park on June
21, 2002 bhad an EC of 2,850 umhos/cm. The chloride concentration was 245 mg/L and
the selenium concentration was 11 pg/L.. These natural hot spring flows, which exceed
radium, selenium and chloride criteria, are discharged directly into thé Bighorn River.

Chloride Evaluation

Data on aquatic invertebrate and fish abundance, composition, and sensitivity to chloride
were used to assess potential effects of the existing chloride concentrations in

Cottonwood Creek on the aquatic community (Appendix F).
Aquatic invertebrate data collected by WDEQ are presented in the Terrestrial and

Aquatic Wildlife Report (Appendix E). The documented presence of large numbers of

certain aquatic invertebrate taxa in Cottonwood Creek is important because they are

11



generally considered to be pollution sensitive and good indicators of overall water/habitat
quality.

Cottonwood Creek is managed by the WGFD as a unique species fishery, supporting a
diverse assemblage of fish. Examination of chloride toxicity data for species present in
Cottonwood Creek indicate that, of the five species of fish for which chloride toxicity
data exist, only one species (bluegill) is more sensitive to chloride than the two species of

fish that have been documented in Cottonwood Creek (rainbow trout and fathead

minnow).

The aquatic invertebrate and fish abundance and composition data do not indicate that
chloride concentrations are having a significant impact in the stream. The fact that several
taxa considered the most sensitive to chloride toxicity are present in Cottonwood Creek

indicates that chloride levels are below levels of concern, and that the chloride water

quality criteria is very conservative.

Selenium Evaluation

The current water criteria for selenium are 20 pg/LL for acute (one-hour average) levels
and 5 pg/L for chronic (4-day average) levels. Selenium levels ranged from 29-31 pg/L
in Cottonwood Creek and 25 to 37 pg/L in Hamilton Dome discharges. The current
water-based criteria were developed using data that are now 15 years old (U.S.
Environmental Protection Agency [EPA] 1987). After reviewing more extensive and
recent data, the EPA is proposing that selenium criteria be based on fish tissue
concentrations, rather than concentrations in water. According to the new proposed
criteria (EPA 2002):

Freshwater aquatic life should be protected if the concentration of
selenium in whole-body fish tissue does not exceed 7.9 ug/g dry weight,
and if the short-term average concentration of selenium dissolved in the

water seldom exceeds 185 ug/L.

Toward substantiating a petition to establish site-specific criteria for selenium on

Cottonwood Creek and its tributaries, a detailed study of selenium was conducted. The

12



sampling design was developed in conjunction with Mr. Pete Ramirez of the U.S. Fish
and Wildlife Service Ecological Field Services Office in Cheyenne, Wyoming.

Selenium concentrations at the stream and pond sampling stations were 16 to 29 pg/L
above the current chronic value criteria of 5 pg/L, but well below the new proposed
criteria guideline that the short-term average concentration of selenium dissolved in the
water seldom exceeds 185 pg/L.

All whole body selenium concentrations in fish were below the new proposed criteria of
7.9 ug/g. Selenium concentrations in aquatic invertebrates within Cottonwood Creek

averaged 4.18 pg/g, and in three sampled ponds averaged 3.01 pg/g.

After reviewing selenium toxicity data for birds, the EPA (2002) concluded that the final
chronic value of 7.9 pg/g dry weight in fish tissue is expected to be protective of birds
dependent on an aquatic food chain. Because all selenium values in fish and aquatic
invertebrates measured during this study were below this value, no unacceptable impacts

should occur to migratory birds consuming fish or aquatic invertebrates in the study area.

To develop the new selenium criteria, acceptable data on the acute effects of selenium in
freshwater were available for 12 invertebrate species and 11 species of fish (EPA 2002).
The most sensitive of the 12 invertebrates was a species of Daphnia, and the most
sensitive of the 11 species of fish was fathead minnow. Daphnia were extremely
abundant in one of the irrigation return flow ponds (Pond 1) sampled during this study,
and fathead minnow was documented within Cottonwood Creek during this study as well
as by the Wyoming Game and Fish Department during earlier studies. Presence of these
sensitive species provides further evidence that the selenium concentrations in Hamilton

Dome discharge are below levels of concern.

13



Evidence 3: Closure of the field would trigger
significant economic distress on the local economy, and
would result in substantial and widespread economic

and social impact.

Economic Report (Appendix G) Summary

Ongoing production of petroleum crude from Merit Energy Company’s Hamilton Dome
field is a significant source of economic stimulus for Hot Springs County and the State of
Wyoming. In fact, these contributions are proxy measures of the adverse impacts that
would result from the premature closure of the Hamilton Dome field. The report provided

as Appendix G focuses on the following aspects of the economy:

A. the economic stimulus associated with Hamilton Dome employment,
purchases of goods and services, payment of taxes and the associated
multiplier effect,

B. the effect of Hamilton Dome tax payments on the Hot Springs County tax
base and the taxing entities who rely on these payments to help fund services
provided to residents, including students enrolled in local public schools,

C. hay and livestock production along Cottonwood Creek supported by the water
discharged from Hamilton Dome; and,

D. the significance of Hamilton Dome crude oil to the Wyoming refining
industry and the production of asphalt and road oil.

This economic study concludes that substantial negative economic impacts in Hot
Springs County would accrue to residents, businesses and local governmental entities
with premature closure of the Hamilton Dome oil field, and should be taken into account

in the overall assessment of the benefits and costs associated with compliance with Class

2C water quality standards.
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Economic Contributions of Hamilton Dome

Annual crude production from the Hamilton Dome field averaged 1.67 million barrels
over the past five years.

+« Employment and Labor Income: Based on annual operating expenses averaged
over the past five years, Hamilton Dome supports an estimated total of 186 jobs in
the State of Wyoming including 136 jobs in Hot Springs County (about 4 percent
of total employment in the county in 2000) and 50 jobs elsewhere in Wyoming.
The associated Hamilton Dome labor income impact in Hot Springs County totals
$4.07 million (about 7 percent of total labor income in the county in 2000) and
$2.54 million elsewhere in Wyoming.

w Overall Economic Qutput: The economic contribution of the Hamilton Dome
oilfield is conservatively estimated at nearly $28.7 million annually, most of
which occurs in Hot Springs County.

Fiscal Contributions of Hamilton Dome
Merit Energy Company is the largest taxpayer in Hot Springs County and the Hamilton

Dome field is the county’s largest source of property tax.

Property Tax

Over the past 5 years, Hamilton Dome property tax revenue has averaged 29 percent
of total property tax revenue for all countywide taxing entities ($1.9 million out of a
total $6.6 million). Property taxes are the largest source of locally-derived funding
for local governmental entities and represent a major source of non-earmarked
revenue subject to discretionary spending control. Counties are statutorily limited to
a 12-mill cap for basic county operating purposes (general fund, hospital, library and
fair board), limiting their capacity to increase property taxes to offset reductions in
revenues. Hot Springs County’s property tax rates are at the 12-mill limit.
Consequently, a major reduction in revenues associated with the premature shutdown

of the Hamilton Dome field would likely trigger reductions in basic service levels.

Over the past five years, property taxes from Hamilton Dome have accounted for the

following revenue contributions to major funds and entities:

< County General Fund: 9 percent of total general fund revenues.

15



+ Library, Fair Board, Hospital: 27 percent of the library system’s total revenues,
15 percent of the Fair Board’s total revenues and 2 percent of the Hot Springs
County Memorial Hospital District’s total revenues.

«» Hot Springs County Weed and Pest District: Two separate levies fund operations
of the Weed and Pest District. Hamilton Dome property tax revenues provide 9
percent of the district’s pest eradication budget and 29 percent of its mosquito
control budget.

- Hot Springs County Rural Fire Protection District: Hamilton Dome property tax
revenues fund 29 percent of the district’s budget. Because the district is staffed
by volunteers, a loss of that revenue would not reduce services, but would delay
the purchase of needed equipment, supplies and training.

w Hot Springs County School District # 1: Over the past five years, Hamilton
Dome property taxes for school-related funds averaged $1.4 million annually. Of
that amount, $910,000 was for operational purposes and $188,000 for debt
service. The Wyoming School Foundation Fund received an average of
$325,000. The entitlement provisions of the state foundation program would
offset any loss in Hamilton Dome property tax revenue on the operating budget.
Based on the five-year average, the Wyoming School Foundation Fund would
experience a net cost of $1.235 million from lost revenues and additional
entitlement costs, assuming no change in enrollment levels. Reductions in the
number of Hamilton Dome-related students would reduce School District #1’s
entitlement and revenue with little reduction in educational costs. Loss of the
Hamilton Dome property tax revenues would increase the school debt service mill
levy for other county taxpayers by 2.8 mills, based on the five-year average.

Severance Tax
Over the last two years, severance taxes on Hamiiton Dome production have

averaged $1.8 million annually.

Federal Mineral Royalties
Over the past two years, federal mineral royalty payments for Hamilton Dome
production averaged $4.4 million. Wyoming’s share of these royalties averaged an

estimated $2.2 million annually.
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Sales and Use Tax
In 2001, MEC estimates that it paid over $400,000 in sales and use taxes on purchase

of goods and services for the Hamilton Dome field.

The Role of Hamilton Dome Produced Water in the Cottonwood Creek Ranching
Economy

Approximately 35 Cottonwood Creek-area landowners benefit directly or indirectly from
water discharged from the Hamilton Dome field into the creek. These landowners use
the water for irrigation and stock watering purposes. Based on a survey of several of
these landowners, the loss of Hamilton Dome discharges into Cottonwood Creek would
result in a corresponding loss of:

« 1,600 acres of irrigated cropland,
w 4,000 tons of annual hay production,
« 15 to 20% reduction in herd size (about 3,200 cows) and a $2 million

reduction in related sales receipts (based on $650 head) and,
w 20 full time and seasonal jobs in the ranching industry.

Additional losses would be likely for ranches not included in the survey. Several
ranchers contacted for the survey expressed concern for the economic viability of their

operations without the Hamilton Dome water.

The IMPLAN model was used to estimate the total economic losses in Hot Springs
County, including the indirect and induced impacts on other sectors, associated with the
direct reduction in annual livestock receipts. Those losses, which include a net reduction
of $3.3 million (1.7%) in the county’s total annual economic output, a loss of $645,000 in
annual labor income, and a net loss of 32 full and part-time jobs, would be in addition to

those impacts directly attributable to the cessation of Merit’s Hamilton Dome production

operations.

The Role of Hamilton Dome in the Wyoming Refining Industry
Hamilton Dome crude production represents about 3.3 percent of the daily feedstock
supply needed to sustain Wyoming’s five refineries at full production. However,

Hamilton Dome supplies more than 20 percent of the crude necessary to sustain asphalt
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and road oil production. The loss of this production coupled with the absence of an

alternate supply could force the closure of one or more Wyoming refineries.

Alternative: Discreet Recalculation of Site-Specific
Criteria

One alternative measure to changing the classification of Cottonwood Creek and its
tributaries would be to establish site-specific water quality standards criteria. The
recalculation procedure is intended to allow a site-specific criterion to differ from a
national aquatic life criterion if justified by demonstrated pertinent toxicological
differences between the aquatic species that occur at the site and those that were used in
the derivation of the national criterion. However, attempts to calculate a site-specific
chloride criterion for Cottonwood Creek using the EPA recalculation procedure (U.S.
EPA. 1994. The Recalculation Procedure. Appendix B in "Interim Guidance on
Determination and Use of Water-Effect Ratios for Metals." EPA-823-B-94-001) could
not be reasonably accomplished at this time (Reference Memo from Greg Johnson dated
November 1, 2002 in Appendix H).

The recalculation procedure basically involves deleting species used to develop the
national criterion but that do not occur in Cottonwood Creek. Before EPA allows the
‘recalculation procedure, available chloride toxicity data for the procedure must meet the
“Eight Family Rule”. In accordance with the U.S. EPA 1985 (Guidelines for Deriving
Numerical National Water Quality Criteria for the Protection of Aquatic Organisms and
Their Uses, PB85-227049), the following eight families satisfy the minimal data
requirements for the general recalculation procedure:

1. The family Salmonidae in the class Osteichthyes (i.e., a trout or salmon)

2. A second family in the class Osteichthyes, preferably a commercially or
recreationally important warm water species (e.g., bluegill, channel catfish, etc.)

3. A third family in the phylum Chordata (may be in the class Osteichthyes [a fish]

or may be an amphibian, etc.)

A planktonic crustacean (e.g., cladoceran, copepod, etc.)

A benthic crustacean (e.g., ostracod, isopod, amphipod, crayfish, etc.)

An insect (e.g., mayfly, dragonfly, damselfly, stonefly, caddisfly, mosquito,

midge, etc.)

o L
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7. A family in a phylum other than Arthropoda or Chordata (e.g., Rotifera, Annelida,

Mollusca, etc.)
8. A family in any order of insect or any phylum not already represented
(Large to small: Kingdom, Phylum, Class, Order, Family, Genus, Species)

The national chloride criterion are based on published toxicity data for species
representing only 11 families (U.S. EPA. 1988. Ambient Water Quality Criteria for
Chloride - 1988, EPA 440/5-88-001). Of these 11, five do not occur in Cottonwood
Creek (fingernail clam, mosquito, American eel, goldfish, and bluegill) and would
therefore be removed during the deletion process. After deleting these five, however,
only chloride data for six families are left to calculate the new site-specific criteria for
Cottonwood Creek, but this does not meet the “8 family rule.” When this occurs, the
general recalculation procedure cannot be used, which means that the only possible
option left is to use the Special Recalculation Procedures. For the Special Recalculation
Procedures, toxicity data are required for at least one species in each of the families that
occur at the site. Between the Wyoming Department of Environmental Quality (WDEQ)
aquatic invertebrate and Wyoming Game and Fish Department fish data for Cottonwood
Creek, however, there are numerous families of fish and aquatic invertebrates present in
Cottonwood Creek for which there are no chloride toxicity data. Therefore, neither the
general nor special recalculation procedures can be used to recalculate a site-specific

chloride criteria for Cottonwood Creek.

The only remedy for this situation would be to develop chloride toxicity data for a host of
organisms through laboratory toxicity tests, which is an intensive and costly venture.
Another potential remedy for the problem is to raise the chloride criteria, which is
currently being requested of the WDEQ by the Petroleum Association of Wyoming (see
letter dated August 22, 2002 in Appendix H).
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Recommendations

This document provides a basis for establishing site-specific water quality criteria on

Cottonwood Creek and its tributaries, under the provisions of the Water Quality

Standards Regulation (40 CFR 131.10), by demonstration of the following:

v Prescribed management practices are not cost-effective, implying closure of the
oil field.

+ A hydrologic analysis in the absence of discharges indicates seasonal water
shortages detrimental to existing biological and economic uses.

« Biological analyses indicate relative benefit of Hamilton Dome discharges to
wetland maintenance and aquatic and terrestrial wildlife habitat, and indicate
more damage to the environment, in the form of drastic reduction of wetland
acreage and decreased biodiversity, would result if the discharges were stopped.

~ Chemical analyses document that chloride sensitive species indeed thrive in the
discharge/Cottonwood Creek effluent waters, and that selenium levels are in
compliance with proposed EPA criteria.
Given the scientifically documented impact assessments of hydrology, wetlands, aquatic
and terrestrial wildlife, water quality, and economics provided in the Merit Use
Attainability Analysis, the following revised water quality criteria are recommended as
applicable to the Hamilton Dome discharges:

Chloride: 860mg/L. <{(,0
Selet:liu:l: 100 ug/L Céqj%

The revised chloride criteria may be justified by the provided evidence that all existing
uses of Cottonwood Creek are in fact thriving with the provision of the water provided by
the Hamilton Dome discharges. On the contrary, in the absence of these discharges, the
stream would change from a perennial to an ephemeral stream, negatively impacting
wetlands, diminishing aquatic and terrestrial wildlife habitat, and severely impacting the
regional economy. Moreover, it is abundantly clear that the present class 2C and 3B
criteria under consideration are exceedingly conservative. The chronic chloride criteria
of 230 mg/L is equivalent to human consumption criteria which, in the surrounding

states, only applies to designated drinking water supplies—the equivalent of Class 1,
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Class 2AB, and Class 2A waters. The only other chloride standard in the surrounding
states is for “coldwater permanent fish life propagation waters” in South Dakota—the
equivalent of Class 1, Class 2AB, and Class 2B waters.

Finally, with the proposed EPA selenium criteria “to seldom exceed 185 pg/L”, and the
demonstration that all dry-weight selenium samples collected through the Use
Attainability Analysis study are below the criteria of 7.9 ug/g, and the water quality is
well below 185 pg/L (25 to 37 pg/L), a reasonable water quality criteria for selenium

would be above the existing levels.
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Economic Analysis of Failure to Obtain

Chloride and Selenium Variances

In the event that the Chloride and Selenium variances for Cottonwood Creek are not
granted, Merit Energy Company (“Merit™) will have two options to bring the Hamilton
Dome Oil Field (“Hamilton Dome™) into compliance. The first of these options is to
reinject the produced water. The second option would be to install and maintain reverse
osmosis facilities to reduce chloride and selenium concentrations in discharged water.
The economic implications of these options are as follows:

Reinjection

Hamilton Dome currently produces 270,000 barrels of water per day of which 60,000
barrels are reinjected. The remaining 210,000 barrels are discharged into Cottonwood
Creek. Assuming the average disposal well could take 3,000 barrels of water per day, 70
wells would have to be converted to injection at an average cost of $200,000 per well.
This would result in a capital investment of $14,000,000. In addition, a disposal facility
with storage capacity of 250,000 barrels and pump capacity to dispose of a like volume
would be required. The cost of this facility along with additional injection lines would be
an additional $5,000,000 investment. The total capital cost of reinjection at Hamilton
Dome would therefore be $19,000,000. On top of the capital investment, lease operating
expense would increase approximately $150,000 per month due to increased electrical
demands and increased facility maintenance. Moreover, because many of the wellbores
that would have to be converted are currently producing oil wells, there would be a loss
in oil production of 600 barrels of oil per day.

Reinjection is not a viable option at Hamilton Dome. Given no alternative, Merit’s
election would be to shut in and abandon Hamilton Dome.

Treatment by Reverse Osmosis

Installing reverse osmosis to reduce the chlorides to an acceptable level would require a
capital investment of approximately $500 per gallon per minute of treatment capacity. At
a current discharge rate of 210,000 barrels per day, this would result in a $3,00
capital expenditure. Significantly and more importantly, associated operating expenses
would be approximately $250,000 per month. An increase in operating expense of this
magnitude would be ﬁsmr Merit’s investors, leaving Merit with no
alternative but to abandon Hamilton Dome.

In conclusion, neither reinjection nor reverse osmosis treatment of the Hamilton Dome
produced water is acceptably cost-effective. Merit would shut in and abandon the field.
The economic consequences of the loss of Hamilton Dome to the surrounding area and
the state of Wyoming are comprehensively addressed in the economic study performed
by Blankenship Consulting LLC, included as Appendix G of this report.
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Introduction

Merit Energy Company (MEC) produces crude oil at the Hamilton Dome Field located
25 miles northwest of Thermopolis, in Hot Springs County, Wyoming. Merit Energy
Company presently retains two NPDES permits to discharge produced water from the

Hamilton Dome Field into unnamed tributaries that eventually flow into Cottonwood

Creek.

The federal Clean Water Act requires that all surface water be swimmable and fishable.
The Water Quality Division (WQD) of the Wyoming Department of Environmental
Quality (DEQ) made changes to their statewide water classification system, and recently
updated Water Quality Rules and Regulations, Chapter 1. Chapter 1 establishes water
quality criteria for all classes of water. Until the recent update of Chapter 1, the
classification of the tributaries and Cottonwood Creek was Class 4. The tributaries are

now class 3B and Cottonwood Creek is now class 2C.

The field currently produces 4,250 barrels of oil per day from the Tensleep and
Phosphoria reservoirs which is transported via pipeline to regional refineries. As an
integral part of the recovery process, the field also produces 285,000 barrels of water per
day, 85,000 of which are re-injected for waterflood purposes while the remaining
200,000 are discharged to the surface from the two discharge points (NPDES permits
WY0000175 and WY0000680). The discharged volume translates to approximately 13

cfs.

Stockl/Irrigation Water Rights

The map on the following page details land ownership, irrigated acreage, and water right
information. Ownership was determined from Hot Springs and Washakie County

Assessor records. The irrigated acreage was derived from aerial photo interpretation at a



Map and Data Listing of Cottonwood Creek Area Landowners, Irrigated Lands, and 2002
Water Quality Sample Locations
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Acreage, Water Rights, and Landowners

(Map Details)
PERMITTED
AMOUNT PERM. TRACT
ACREAGE PERMIT# PRIORITY DATE (CFS) ACRES USE ID LANDOWNER NAME
85.0 6320 19041110 4.0 ~277.0 im-stkd 9411 E.R. Ranch LLC
95.1 6320 19041110 40 277.0 9411 E.R.Ranch LLC
90.0 6729 19050601 0.8 548 irr 9604 Holman, Gerald E. & Barbara J.
14.7 6728 19050601 1.1 74.6 irr 9604 Holman, Gerald E. & Barbara J.
6.5 6728 19050601 1.1 74.6 irr 9604 Holman, Gerald E. & Barbara J.
111 8434 19071021 8.8 616.5 irr 9814 Prospect Land & Cattle LLC
122.7 8434 19071021 8.8 616.5 ir 9814 Prospect Land & Cattle LLC
60.7 8346 19080118 1.7 120.0 irr 9809 Legend Rock Res.
934 1859 19080401 1.7 117.0 irr 9814 Prospect Land & Cattle LLC
100.3 10447 19101215 6.2 436.5 irr 9606
27.3 10447 19101215 6.2 436.5 irr 9606
45.8 10307 19101215 1.1 133.0 irr 9815 Robbins, H. Frank Jr. Et. Al.
188.0 10307 19101215 1.1 133.0 i 9815 Robbins, H. Frank Jr. Et. Al.
20.1 10307 19101215 1.1 133.0 i 9815 Robbins, H. Frank Jr. Et. Al.
3.3 9657 19103010 2.6 184.0 irr-stk-d 9503 Cannella, Len
1275 9657 19103010 2.6 184.0 irr-stk-d 9504 Sundown, Inc.
54.6 11822 19130502 1.2 82.0 irr 9604 Holman, Gerald E. & Barbara J.
62.9 2910 Enl. 19140117 1.1 84.4 irr 9809 Legend Rock Res.
67.2 2961 Eni. 19140502 0.5 35.0 ir 9604 Holman, Gerald E. & Barbara J.
46.2 3540 Enl. 19151012 2.3 162.0 ir 9504 Sundown, Inc.
19.5 3540 Enl. 19151012 2.3 162.0 irr 9504 Sundown, inc.
37.1 3540 Enl. 19151012 2.3 162.0 irr 9503 Cannella, Len
3.0 3540 Enl. 19151012 2.3 162.0 irr 9503 Cannella, Len
31.56 4750 Enl. 19301128 0.5 38.0 irr 9814 Prospect Land & Cattle LLC
96.6 5206 Enl. 19351204 0.6 39.0 irr 9713  Mink, Dorothy J.
46.7 6387 Enl. 19710401 2.2 153.3 ir 9604 Holman, Gerald E. & Barbara J.
11.4 6387 Enl. 19710401 2.2 163.3 ir 9604 Holman, Gerald E. & Barbara J.
246 6745 Eni. 19760706 1.6 115.5 irr 9604 Holman, Gerald E. & Barbara J.
89.0 6745 Enl. 19760706 1.6 115.5 irr 9604 Holman, Gerald E. & Barbara J.
1.4 6826 Enl. 19850419 0.3 18.7 9411 E.R.Ranch LLC
17.7 6826 Eni. 19850419 0.3 18.7 9413 Kubiak, Frank & Elizabeth
1.7 6826 Enl. 19850419 0.3 18.7 9412 Davis, Terry M.
0.8 6826 Enl. 19850419 0.3 18.7 9441 Marathon Pipeline Co.
3.8 9614 Ward, Paul I. & Ginger L.
0.0 9606
1.1 9613
3.8 2 State of Wyoming
23.7 1209 Res. 9814 Prospect Land & Cattle LLC
260.5 2 State of Wyoming
5.3 98156 Robbins, H. Frank Jr. Et. Al

Total Delineated Acreage:
Total Permitted Diversion

i Total Permitted Acreag_g:

2,001.60
35.82
2,741.30




scale of approximately 1:24,000. Wyoming State Engineer Office water right records
were investigated by Mr. Frank Carr.

Aerial photo interpretation yielded potentially 2,000 acres of irrigated cropland. For
comparison, interviews of a subset of all landowners along Cottonwood Creek conducted

by George Blankenship documented some 1,600 acres of cropland (see Appendix G).

There are presently on record with the State Engineer just under 2,800 permitted acres

along Cottonwood Creek with a water allocation of nearly 36 cubic feet per second (cfs)

from the creek.

Estimated Hydrology—Water Balance

An attempt was made to install two “V” notch weirs on Cottonwood Creek upstream of
the Hamilton Dome discharges for the purpose of measuring evaporation and infiltration
rates. This would have provided an on-site assessment of the likely stream hydrology in
the absence of the discharges. Unfortunately, due to the ongoing drought conditions
through the 2002 season, adequate flow above the discharges ceased before any

measurements could be taken.

Additionally, the precise hydrogeologic character of the Cottonwood Creek drainage
basin has not been thoroughly investigated. Therefore, the potential influence of
groundwater on the base flow of the creek remains uncertain. In the absence of a
rigorous hydrogeologic study, the natural runoff on Cottonwood Creek (in the absence of
Hamilton Dome discharges) was estimated using available USGS gage data and records

of active irrigation water rights to conduct a simple water balance.

In order to define the runoff on Cottonwood Creek, gage information was used in
conjunction with a simple area comparison technique. Information from USGS gage
6265337 defined the inflow above the Hamilton Dome area prior to any irrigation. This

gage contained flow data from 1993 to 2001 for a drainage area of 82 square miles. The



stream flow for the remainder of the drainage (334 square miles) was approximated by
the use of a drainage area comparison with a calibration factor. To determine the
calibration factor, the mean monthly flow from the inflow gage was compared to the
mean monthly flow at USGS gage 6265500 located at the confluence with the Bighorn
River. This gage has a record spanning from 1941 to 1946. A calibration factor of 0.5
resulted in similar values. This factor accounts for losses/gains in the system and spatial

differences in the runoff basin.

To provide a more accurate balance, the spreadsheet accounted for irrigation diversions.
All active water rights were assumed to irrigate at full permitted value from May through
July. A total diversion amount of 35.82 cfs was used. During the month of August, the
value was cut to 25 percent or 8.95 cfs. The diversions were assumed to have a 50
percent consumption with the remaining water allowed to return to the creek on a delay.
The delay permitted 60% of the return flow during the diversion month, 25% during the
following month, and the remaining 15% two months after diversion. These assumptions
were used in the determination of the calibration factor since the vast majority of the

water rights predate the available gauging data.

The assumptions stated above allowed for water balances to be constructed solely based
on the inflow gage information, and assuming the likely predominance of irrigation
consumptive use only during the months of May through August. Additional flow below
the gage was calculated by the method above while irrigation provided the water usage
component. Balances were done for the seven full years of irrigation data available for
the inflow gage. Results that provide estimated base flow of Cottonwood Creek near the
confluence with the Bighorn River (site of gage 6265500) are presented in the following

. tables.



Cottonwood Creek Water Balancing
Callibration of Additional Area inflow with Gage 06265500

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Gage 6265337 1.03 1.53 7.66 12.30 38.40 51.50 14.70 483 3.95 5.19 2.92 1.27
Additional Area 2.10 3.12 15.60 25.05 78.20 104.88 29.94 9.84 8.04 10.57 5.95 2.59
Sub-Total inflow 313 4,65 23.26 37.35 116.60 156.38 44 64 14.67 11.99 15.76 8.87 3.86
Irrigation 0.00 0.00 0.00 0.00 35.82 35.82 35.82 8.95. 0.00 0.00 0.00 0.00
Return Flow 0.00 0.00 0.00 0.00 10.75 15.22 17.91 9.85 3.81 067 0.0 0.00
Sub-Total Irrigation 0.00 0.00 0.00 0.00 25.07 20.60 17.91 0.90° 3.81 0.67 0.00 0.00
Estimated Flow At

Bighorn 3.13 4,65 23.26 37.35 91.53 135.79 26.73 15.57 15.80 16.43 8.87 3.86
Gage 06265500** 2.28 3.88 30.10 38.00 84.10 183.00 42.20 13.10 11.10 6.28 7.52 3.90

* Monthly mean of available records from 1993 to 2001
** Monthly mean of available records from 1941 to 1945
deficit numbers in gray



Cottonwood Creek Water Balancing

Inflow Year - 1994

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Gage 6265337 1.30 1.47 6.41 13.10 15.10 5.00 2.55 1.05 0.11 7.07 0.39 0.06
Additional Area 2.65 2.99 13.05 26.68 30.75 10.18 519 2.14 0.22 14.40 0.79 0.12
Sub-Total Inflow 3.95 446 19.46 39.78 4585 15.18 7.74 3.19 0.33 21.47 1.18 0.17
Irrigation 0.00 0.00 0.00 0.00 35.82 35.82 35.82 8.95 0.00 0.00 0.00 0.00
Return Flow 0.00 0.00 0.00 0.00 10.75 15,22 17.91 9.85 3.81 0.67 0.00 0.00
Sub-Total lrrigation 0.00 0.00 0.00 0.00 25.07 20.60 17.91 0.90 3.81 0.67 0.00 0.00
Estimated Flow At

Bighomn 3.95 4.46 19.46 39.78 20.78 5.41 1017 4,09 4.14 22.14 1.18 0.17

deficit numbers in gray



Jan

Feb

Mar

Cottonwood Creek Water Balancing
Inflow Year - 1995

Apr May Jun Jul Aug Sept Oct Nov Dec

Gage 6265337 0.02 0.28 6.13 6.68 52.20 96.10 24.20 4.91 427 344 3.38 0.39
Additional Area 0.0§ 0.57 12.48 13.60 106.31 195.72 49,29 10.00 _8_7_9 7.01 6.88 0.79
Sub-Total Inflow 0.05 0.85 18.61 20.28 158.51 291.82 73.49 14.91 12.97 1045 10.26 1.18
Irrigation 0.00 0.00 0.00 0.00 35.82 35.82 35.82 8.95 0.00 0.00 0.00 0.00
Return Flow 0.00 0.00 0.00 0.00 10.75 15.22 17.91 9.85 3.81 0.67 0.00 0.00
Sub-Total lrrigation 0.00 0.00 0.00 0.00 25.07 20.60 17.91 0.90 3.81 0.67 0.00 0.00
Estimated Flow At

Bighorn 0.05 0.85 18.61 20.28 133.44 271.22 55.58 15.81 16.77 11.12 10.26 1.18

deficit numbers in gray



Jan

Feb

Mar

Cottonwood Creek Water Balancing

Inflow Year - 1996

Apr May Jun Jul Aug Sept Oct Nov Dec

Gage 6265337 0.04 3.30 6.40 7.46 17.20 18.70 1.87 6.41 1.22 1.11 1.79 1.53
Additional Area 0.08 6.72 13.03 15.19 35.03 38.08 3.81 13.05 248 2.26l _3.65 3.12
Sub-Total Inflow 0.12 10.02 19.43 22.65 52.23 56.78 5.68 19.46 3.70 3.37 5.44 4,65
Irrigation 0.00 0.00 0.00 0.00 35.82 35.82 35.82 8.95 0.00 0.00 0.00 0.00
Return Flow 0.00 0.00 0.00 0.00 10.78 15.22 17.91 9.85 3.81 0.67 0.00 0.00
Sub-Total Irrigation 0.00 0.00 0.00 0.00 25.07 20.60 17.91 0.90 3.81 0.67 0.00 0.00
Estimated Flow At

Bighom 0.12 10.02 19.43 2265 27.16 36.19 12.23 20.36 7.51 4.04 5.44 4,65

deficit numbers in gray



Cottonwood Creek Water Balancing
Inflow Year - 1997

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Gage 6265337 2.83 2.51 4.80 13.80 39.20 142.00 30.60 7.43 5.50 425 3.02 2.96
Additional Area 5.76 5.11 9.78 28.10 79.83 289.20 62.32 15.13 11.20 §.66 6.1 5 6.03
Sub-Total Inflow 8.59 7.62 14.58 41.90 119.03 431.20 92.92 22.56 16.70 12.91 9.17 8.99
Irrigation 0.00 0.00 0.00 0.00 35.82 35.82 35.82 8.95 0.00 0.00 0.00 0.00
Return Flow 0.00 0.00 0.00 0.00 10.75 15,22 17.91 9.85 3.81 O.GZ 0.00 0.00
Sub-Total Irrigation 0.00 0.00 0.00 0.00 25.07 20.60 17.91 0.90 3.81 0.67 0.00 0.00
Estimated Flow At

Bighorn 8.59 7.62 14.58 41.90 93.96 410.60 75.01 23.46 20.51 13.58 9.17 8.99

deficit numbers in gray



Jan

Feb

Cottonwood Creek Water Balancing
Inflow Year - 1998

Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Gage 6265337 1.90 1.63 26.90 23.50 43.40 49.70 27.50 8.95 9.11 14.70 4.71 233
Additional Area 3.87 3.32 5478  47.86 88.39 101.22 56.01 18.23 18.55 29.94 9.59 4.75
Sub-Total inflow 5.17 4,95 81.68 71.36 131.79 150.92 83.51 27.18 27.66 4464 14.30 7.08
Irrigation 0.00 0.00 0.00 0.00 35.82 35.82 35.82 8.95 0.00 0.00 0.00 0.00
Return Flow 0.00 0.00 0.00 0.00 10.75 15.22 17.91 9.85 3.81 067 0.00 0.00
Sub-Total Irrigation 0.00 0.00 0.00 0.00 25.07 20.60 17.91 0.90 3.81 0.67 0.00 0.00
Estimated Flow At

Bighorn 5.77 4.95 81.68 71.36 106.71 130.32 65.60 28.08 31.47 45.31 14.30 7.08

deficit numbers in gray



Jan

Feb

Cottonwood Creek Water Balancing
Inflow Year - 1999

Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Gage 6265337 1.62 1.54 5.93 30.20 84.10 86.60 14.70 6.62 7.1 4.81 3.06 0.33
Additional Area 3.30 3.14 12.08 61.50 171.28 176.37 29.94 13.48 14.48 9.80 6.23 0.67
Sub-Total Inflow 4.92 468 18.01 91.70 255.38 262.97 4464 20.10 21.59 14.61 9.29 1.00
Irrigation 0.00 0.00 0.00 0.00 35.82 35.82 35.82 8.95 0.00 0.00 0.00 0.00
Return Flow 0.00 0.00 0.00 0.00 10.75 15.22 17.91 9.85 3.81 0.67 0.00 0.00
Sub-Total Irrigation 0.00 0.00 0.00 0.00 25.07 20.60 17.91 0.90 3.81 0.67 0.00 0.00
Estimated Flow At

Bighorn 492 4,68 18.01 91.70 230.30 242.37 26.73 21.00 25.40 15.28 9.29 1.00

deficit numbers in gray



Cottonwood Creek Water Balancing

Inflow Year - 2000

deficit numbers in gray

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Gage 6265337 0.52 4,54 264 6.72 17.50 7.44 1.01 0.02 0.00 0.53 0.10 0.00
Additional Area 1.06 9.25 5.38 13.69 35.64 15.15 2.06 0.04 0.00 1.08 0.20 0.00
-Sub-Total Inflow 1.58 13.79 8.02 20.41 53.14 22.59 3.07 0.06 0.00 1.61 0.30 0.00
Irrigation 0.00 0.00 0.00 0.00 35.82 35.82 35.82 8.95 0.00 0.00 0.00 0.00
Return Flow 0.00 0.00 0.00 0.00 10.75 15.22 17.91 9.85 3.81 0.67 0.00 0.00
Sub-Total Irrigation 0.00 0.00 0.00 0.00 25.07 20.60 17.91 0.90 3.81 0.67 0.00 0.00
Estimated Flow At

Bighorn 1.58 13.79 8.02 20.41 28.07 2.00 14.84 0.96 3.81 2.28 0.30 0.00



Gaged Hydrology

During the summer of 1977 and 1978, three gages along the creek had concurrent
discharge data. The data would have incorporated the Hamilton Dome discharges. The
chart below provides this data which demonstrates two important points. First, except
during periods of very high runoff, flow generally diminished from the upstream gage to
the confluence with the Bighomn River. This is indicative of the water demand as well as
the effects of evaporation and infiltration. Second, in the absence of the Hamilton Dome
discharge, and given the water demand and evaporation/infiltration effects, the creek
would have evidently run dry at the confluence with the Bighorn River during all but the
early 1977 and 1978 runoff seasons.

Discharge at 3 Points Along
Cottonwood Creek
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Compared against the 1941 to 1945 discharge records for USGS gage 6265500, these
were much wetter years than 1977 and 1978, indicating that the water balance model

discussed previously provides a misleadingly over-optimistic scenario. In fact, one
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eyewitness account (Appendix D) of pre-1950 Cottonwood Creek hydrology points
toward the predominance of a dry creek by between late June and early August.

Conclusions

The water balance analysis presented in the preceding tables indicates that, with the given
assumptions, water shortages would have occurred in three of the seven years of record—
40% of the time. However, additional analysis of gage data which incorporate the MEC
discharges as well as eyewitness testimony plainly expose this as a misleadingly
optimistic estimate. In fact, even with the MEC discharges, Cottonwood Creek
frequently runs dry prior to its confluence with the Bighorn River.

It may be clearly seen that the addition of approximately 13 cfs of water delivered on a
consistent year-round basis greatly alleviates potential shortages during the summer
irrigation season as well as significantly supplements livestock watering, wetland
preservation, aquatic habitat, and other natural beneficial uses during the off-season. It is
also evident that the supplemental water discharges, under the assumption that the quality
of this water is not detrimental to the existing uses along Cottonwood Creek, provide

considerable relief from the current and ongoing drought conditions.
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INTRODUCTION
Merit Energy Company (MEC) produces crude oil at the Hamilton Dome Field located in Hot
Spn‘ngs County, Wyoming. Merit Energy Company applied for and received two NPDES permits
to discharge produced water from the Hamilton Dome Field into unnamed tributaries that eventually
flow into Cottonwood Creek. The Water Quality Division (WQD) of the Wyoming Department of
Environmental Quality (DEQ) recently updated Water Quality Rules and Regulations, Chapter 1, to
comply with the federal Clean Water Act that requires all surface water be swimmable and fishable.
Wyoming WQD was required to make changes to their statewide water classification system. Until
the recent update of Chapter 1, the classification of the tributaries and Cottonwood Creek was Class

4. The tributaries are now class 3B and Cottonwood Creek is now class 2C.

The new classifications require a chloride limit in Cottonwood Creek of 230 mg/L where a limit had
not previously existed. This chloride limit of 230 mg/L is more than 200 mg/L less than the current
levels of chlorides being discharged at MEC permitted discharge points. Values for selenium are also

above existing WQD criteria.

Section 33 of Chapter 1 sets up a process where the WQD Administrator may allow site specific
criteria. Therefore, MEC has decided to petition the WQD Administrator to establish site-specific
criteria for chlorides and selenium because correcting the existing human-caused conditions (oil field
discharge) would cause more environmental damage to correct (i.e., remove) than to leave in place.
One of the major environmental benefits of Hamilton Dome discharge is the creation of wetlands.
Wetlands occurring along Cottonwood Creek and tributaries used to carry the discharge to
Cottonwood Creek have numerous functions and values. Wetlands immediately adjacent to
Cottonwood Creek and tributaries used to transport discharge stabilize soils, reduce bank erosion
and improve water quality and fish habitat by reducing sediment loads in Cottonwood Creek
through reduced erosion and by trapping sediment during high flows. These wetlands also
provide food and cover for many wildlife species. During years of extremely high flows, they also
have the potential to store large amounts of flood water and reduce potential for flooding further

downstream along the creek. Vegetation is dense and structurally diverse; therefore, these



wetlands provide ideal cover and nesting sites for many species of wildlife. Biomass production
is great and provides extensive forage for wildlife as well as livestock. Seeds produced by
wetland plants also provide a significant food source for many wildlife species, especially
waterfow] and other birds. Small ponds created directly or indirectly by the discharge provide a
source of water where this resource is generally scarce. The wetland fringe along these
stockponds improves water quality by reducing erosion along the shoreline. The objective of this

study task was to quantify the acreage of wetlands that would be lost if Hamilton Dome were to

cease discharging water.

METHODS

Wetlands Created by Discharge

All wetlands that would be lost if Hamilton Dome discharge were to cease were inventoried and
mapped. Because wetlands are often difficult to identify, the U.S. Army Corps of Engineers
(1987) developed the Wetland Delineation Manual to help identify those wetlands subject to
regulation under Section 404 of the Clean Water Act. Methods in this manual are generally
universally accepted by all state and federal regulatory agencies to identify wetlands and these
methods were therefore used to delineate wetlands for this project. The manual provides
guidelines and sampling procedures to be used to determine if an area is a wetland. The manual
directs the user through a series of steps that involve data gathering and decision making and lead

ultimately to a wetland/nonwetland decision.

The manual defines wetlands as "...those areas that are inundated or saturated by surface or
ground water at a frequency and duration sufficient to support, and under normal circumstances
do support, a prevalence of vegetation typically adapted for life in saturated soil conditions." This
definition identifies three wetland parameters: hydrophytic vegetation, hydric soils and hydrology.
A number of sampling approaches are identified to determine the presence or absence of indicators
of these parameters. The most basic approach, and the one used on this project, is known as the
routine sampling procedure. The routine procedure requires that a prospective site first be

surveyed for disturbance and a map of the vegetative communities prepared. A sample plot is then
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located in a representative location within each suspected wetland community. At each plot the
vegetation is examined for hydrophytic species as identified in the List of Plant Species That
Occur in Wetlands (U.S. Fish and Wildlife Service 1988). This list identifies wetland plant species
and assigns each one a rating based on its ability to grow in saturated soil. Species that require
saturated soils are rated obligate (OBL), while those better suited to slightly drier conditions are rated
facultative wet (FACW). Species that can be found in both wet and dry soils are identified as
facultative (FAC). Obligate, Facultative Wet, and Facultative species are all considered to be wetland
plants. Facultative upland (FACU) and upland (UPL) species are not considered to be wetland
species. Additionally, species not contained in the list are usually considered upland species. A
positive (+) or negative (-) sign, when used with the indicators, attempts to more specifically define
the frequency of occurrence in wetlands. The positive sign indicates “slightly more frequently found
in wetlands” and the negative sign indicates “slightly less frequently found in wetlands”. Vegetation
is considered to be hydrophytic when more than 50% of the dominant species are rated as OBL,

FACW, or FAC. This definition of hydrophytic vegetation was used for the current delineation effort.

The soils at each plot are examined for hydric soil indicators by digging a soil pit to approximately
16 inches. Hydric soils are those that have developed under reducing conditions such as are caused
by prolonged and repeated saturation or inundation. Common hydric soil indicators include low
chroma colors, mottling, iron and manganese concretions, and gleying. These indicators should be

present just below the A horizon or at 10 inches, whichever is shallower.

Hydrology is the driving force behind wetland development. It is the prolonged saturation in the root
zone that gives rise to hydrophytic vegetation and hydric soils. The manual requires that there be
evidenge of saturation usually within 10 inches of the surface. Drainage patterns, drift lines, sediment

deposits and visual observation of saturation or inundation are identified as acceptable indicators of

wetland hydrology.

Based on the presence or absence of hydrophytic vegetation, hydric soils and wetland hydrology, each

plant community is classified as wetland or upland and the wetland/nonwetland boundary is



established. Normally, positive indicators of all three parameters must be present for a community
to be considered wetland. However, exceptions to this rule may occur when one indicator, (e.g.

hydrology) is absent due to annual or seasonal fluctuations in precipitation or groundwater levels.

Deviations from the sampling approaches are not only permitted by the manual but are sometimes
necessary. The manual frequently uses the term "dominant vegetation" but provides no definition.
The term is defined by the 1989 Federal Manual for Identifying and Delineating Wetlands, which is
no longer in use, as those species the dominance measures of which, when added together,
immediately exceed 50% of the total dominance measure, plus those individual species which
contribute 20% or more of the total dominance measure. This definition was used in the current
delineation effort. Estimated areal coverage was the measure by which dominance was determined.
Field work for this project was conducted on June 25-27, 2002. Data forms used for the delineation
are attached in Appendix A. Photographs of wetlands created by Hamilton Dome discharge are

provided in Appendi @ - Zwl 9’{ [t 7

Wetland polygons created either directly or indirectly by Hamilton Dome discharge were mapped on
an aerial photo (1" =400") and the size of each polygon was determined using a calibrated digitizer.
(Figure 1). For linear wetlands occurring in drainages, the total length of the drainage and mean

width were calculated and used to estimate wetland acreage associated with the drainage.

Wetlands Alon n d Creek

It is more difficult to assess wetland impacts within Cottonwood Creek itself, as fringe wetlands along
the creek may be supported by natural flows as well as by discharge. Potential wetland impacts
along Cottonwood Creek were assessed by examining wetland types and wetland fringe widths
immediately upstream and downstream of the discharge. Photographs of wetlands along Cottonwood
Creek above and below the discharge are provided in Appendix C. The wetland fringe width along
the creek was determined by delineating wetland boundaries and measuring the width of the fringe.
Data points were located using a systematic random sampling design approximately every 100 m of

stream length above and below the discharge. Ten data points were measured above the discharge



and 20 were measured below the discharge. Only 10 were measured above the discharge because
no wetlands were present beyond this distance. The difference in mean wetland width below and
above the discharge was used as an indicator of the amount of wetland which would be lost if
discharge ceased. The sampling was limited to areas in close proximity to the points of discharge to
avoid influences of irrigation diversions and other factors that influence wetland widths along
Cottonwood Creek. The primary purpose of this investigation was to evaluate whether Hamilton

Dome discharge supports wetlands along Cottonwood Creek that would not otherwise occur there.

To quantify the amount of wetlands along the entire length of Cottonwood Creek from the point of
discharge to where Cottonwood Creek enters the Bighorn River, electronic versions of the National

Wetlands Inventory (NWI) maps were obtained and GIS was used to measure the number of and

acreage of wetlands by wetland type.

RESULTS

Discharge Wetlands

There are two main points of discharge from Hamilton Dome, one on the east and one on the west
side of the oil field. On the west side, discharge occurs along a natural drainage as well as along
an irrigation ditch (Figure 1). Three data points (1-3) were used to characterize wetlands in the
upper portion of this drainage. The drainage contains shallow marsh wetlands dominated by three-
square bulrush (Scirpus pungens [OBLY]), saltmarsh bulrush (Scirpus maritimus [OBL]), and baltic
rush (Juncus balticus [FACW+]). At the extreme upper end, the wetland extends across the
entire drainage bottom, but lower within the drainage the wetland is confined to a fringe along
open water within the drainage. This drainage enters an excavated pond (Lake Charlie). There
was no wetland fringe associated with this pond. The drainage continues beyond the pond to
Cottonwood Creek. Four data points (7-10) were used to characterize wetlands along this portion
of the drainage. There is a patchwork of emergent vegetation and open water within the drainage
between the pond and Cottonwood Creek. Wetlands in this area are dominated by three-square
bulrush, broadleaf cattail (Typha latifolia [OBL]), and rabbitfoot polypogon (Polypogon
monspeliensis [FACW+]). At the point where this drainage enters Cottonwood Creek (data point
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10), there is a very large, unique wetland. This wetland is dominated by rabbitfoot polypogon,

three-square bulrush, and watercress (Rorippa nasturtium [OBL]).

Discharge water from the west end of Hamilton Dome is also conveyed by an irrigation ditch.
Water in the irrigation ditch is eventually discharged into Cottonwood Creek west of the natural
drainage discharge. Irrigation return flows from this water have collected along an access road
adjacent to the natural drainage used for discharge (Figure 1). Three substantial wetlands have
formed in these areas. These wetlands were characterized with data points 4, 5, 6 and 11.
Dominant species include hardstem bulrush (Scirpus acutus [OBL]), three-square bulrush, and
broadleaf cattail. There are also several wetlands along the irrigation canal itself. Data points
used to characterize these wetlands were points 25-31. Wetlands were formed both as a result of
seepage from the canal as well as intentional excavations along the canal where ponds with

wetland fringes occur. Dominant plants in these wetlands are baltic rush, hardstem bulrush, and

three-square bulrush.

Along the east side, discharge is also through a natural drainage as well as an irrigation ditch.
Seepage from the discharge (data point 12) has created a mosaic of wetlands dominated by cattail
within a natural drainage. Data point 13 represents a pit within a natural drainage also dominated
by cattail. Further down the slope, seepage from the drainage and/or irrigation canal has resulted
in several large wetland complexes (data points 14-19, 21-23) that are dominated by broadleaf
cattail, three-square bulrush, saltmarsh bulrush, hardstem bulrush, common reed (Phragmites
australis [FACW +1]), and foxtail barley (Hordeum jubatum [FAC]). Along the natural drainage
that carries discharge water (data points 20 and 24) there are extensive wetland fringes across the
entire drainage bottom that are dominated by three-square bulrush, saltmarsh bulrush, and

broadleaf cattail. The total size of wetlands created by discharge was digitized and found to be

91.3 acres (Figure 1).



Wetlands along Cottonwood Creek

Cottonwood Creek is noticeably different upstream than downstream of the discharge. There was
no flowing water in Cottonwood Creek above the discharge when the field work was conducted
on June 27, 2002, whereas flows below the discharge were continuous. The stream bottom above
the discharge is much wider and shallower due to scouring by water during high spring flows.
This scouring is not present below the discharge, likely due to the presence of wetland fringes
along the stream bank which tend to stabilize the banks and reduce the effects of erosion. Wetland
fringe widths at 10 cross sections spaced every 100 stream meters along Cottonwood Creek
immediately above the discharge ranged from 0 to 6 feet and averaged 2.4 feet (Table 1). With
the exception of approximately the first 600 stream meters above the uppermost discharge, there
were virtually no wetlands adjacent to the stream. Beyond this point, wetlands were either
nonexistent or occurred sporadically as very narrow fringes of approximately 1 foot or less.
Therefore, additional cross sections to measure wetland widths were not placed any further
upstream. Wetlands above the discharge were dominated by creeping spikerush (Eleocharis
palustris [OBLY]), three-square bulrush, sandbar willow (Salix exigua [FACW +]), and American
licorice (Glycyrrhiza lepidota [FAC+]). Signs of hydrology included inundated areas and
saturated soils where standing water was present in some places, sediment deposits, and drift lines.
Soils were sandy and generally lacked hydric soil characteristics except near areas of standing

water where iron concretions and some gleying were evident.

Below the uppermost discharge point, where irrigation return flows enter Cottonwood Creek, there
was a continuous wetland fringe along the creek. Wetland fringe widths at 20 stream cross sections

spaced approximately every 100 stream meters along the stream below the discharge ranged from

4.5 to 36 feet, and averaged 15 feet, which is overg‘times the mean wetland fringe width above
th\ecliﬂ@r_ge. The most common plants occurring in wetlands below the discharge were creepin;
spikerush, three-square bulrush, foxtail barley, watercress, and Chinese tamarisk (Tamarix
chinensis [FACW]) saplings. Hydrological indicators included inundation, saturated soils, drift

lines, and sediment deposits. The sandy soils had low chromas with extensive gleying and iron

concretions.



Punemesis ot

The large difference in wetland widths along Cottonwood Creek above and below Hamilton Dome
discharge indicates that Hamilton Dome discharge supports a substantial amount of riparian
wetlands along Cottonwood Creek that would be lost if discharge were to cease. Based on
National Wetland Inventory (NWI) mapping, there are approximately 585 acres of Yvetlands along
Cottonwood Creek below the discharge (Table 2). This acreage includes 208 acres of palustri‘n.eﬁ

S ———

emergent and 300 acres of scrub-shrub wetlands, both of which have high functions and values.

e

CONCLUSION
Based on results of this study, if the discharge from Hamilton Dome and associated irrigation of
hay fields were to cease, we estimate that approximately 600 acres of high-quality wetlands would
likely be lost. This total includes nearly 100 acres supported directly by discharge and another
approximately 500 acres along Cottonwood Creek that are indirectly supported by Hamilton Dome

discharge.
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Table 1. Wetland types and widths upstream and downstream of discharge (as measured at
systematic intervals of approximately 100 yards).

UPSTREAM OF DISCHARGE
Plot | Wetland Species % cover Stratum | Indicator
Width (feet)

1 6 Eleocharis palustris (creeping spikerush) 80 Herb | OBL
Hordeum jubatum (foxtail barley) 10 Herb FAC
Scirpus pungens (three-square bulrush) 5 Herb OBL
Salix exigua (sandbar willow) 5 Shrub OBL

2 3 Eleocharis palustris (creeping spikerush) 80 Herb OBL
Salix exigua (sandbar willow) 15 Shrub OBL
Scirpus pungens (three-square bulrush) 2 Herb OBL

3 4.5 Eleocharis palustris (creeping spikerush) 40 Herb OBL
Scirpus pungens (three-square bulrush) 40 Herb OBL
Salix exigua (sandbar willow) 20 Shrub OBL

4 4.5 Eleocharis palustris (creeping spikerush) 60 Herb OBL
Salix exigua (sandbar willow) 30 Shrub OBL
Carex rostrata (beaked sedge) 10 Herb OBL

5 1.5 Salix exigua (sandbar willow) 50 Shrub OBL
Scirpus pungens (three-square bulirush) 25 Herb OBL
Glycyrrhiza lepidota (American licorice) 20 Herb FAC+
Juncus bufonius (toadrush) 5 Herb FACW +

6 3 Glycyrrhiza lepidota (American licorice) 40 Herb FAC+
Scirpus pungens (three-square bulrush) 40 Herb OBL
Salix exigua (sandbar willow) 20 Shrub OBL

7 0 no wetland

8 0 no wetland

9 i Scirpus pungens (three-square bulrush) 70 Herb OBL
Glycyrrhiza lepidota (American licorice) 20 Herb FAC+
Populus angustifolia (narrowleaf 10 Shrub FACW
cottonwood)

10 0

Mean | 2.4
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Table 1. Wetland types and widths upstream and downstream of discharge (as measured at
systematic intervals of approximately 100 yards).

DOWNSTREAM OF DISCHARGE

Plot | Wetland Species % cover Stratum | Indicator
Width (feet)

1 9 Eleocharis palustris (creeping spikerush) 85 Herb OBL
Scirpus acutus (hardstem bulrush) 5 Herb OBL
Populus angustifolia (narrowleaf 5 Shrub FACW
cottonwood)
Salix exigua (sandbar willow) 5 Shrub OBL

2 4.5 Eleocharis palustris (creeping spikerush) 90 Herb OBL
Salix exigua (sandbar willow) 10 Shrub OBL

3 9 Eleocharis palustris (creeping spikerush) 45 Herb OBL
Salix exigua (sandbar willow) 130 Shrub OBL
Hordeum jubatum (foxtail barley) 15 Herb FAC
Scirpus pungens (three-square bulrush) 10 Herb OBL

4 9 Scirpus pungens (three-square bulrush) 60 Herb OBL
Salix exigua (sandbar willow) 40 Shrub OBL

5 12 Scirpus pungens (three-square bulrush) 70 Herb OBL
Salix exigua (sandbar willow) 20 Shrub OBL
Hordeum jubatum (foxtail barley) 10 Herb FAC

6 27 Scirpus pungens (three-square bulrush) 70 Herb "OBL
Eleocharis palustris (creeping spikerush) 10 Herb OBL
Glycyrrhiza lepidota (American licorice) 10 Herb FAC+
Salix exigua (sandbar willow) 10 Shrub OBL

7 10.5 Eleocharis palustris (creeping spikerush) 75 Herb OBL
Scirpus pungens (three-square bulrush) 15 Herb OBL
Hordeum jubatum (foxtail barley) 5 Herb FAC
Scirpus acutus (hardstem bulrush) 5 Herb OBL

8 15 Scirpus pungens (three-square bulrush) 40 Herb OBL
Hordeum jubatum (foxtail barley) 20 Herb FAC
Eleocharis palustris (creeping spikerush) 20 Herb OBL
Tamarix chinensis (Chinese tamarisk) 20 Shrub FACW
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Table 1. Wetland types and widths upstream and downstream of discharge (as measured at
systematic intervals of approximately 100 yards).

DOWNSTREAM OF DISCHARGE
Plot | Wetland Species % cover Stratum | Indicator
Width (feet)
9 9 Eleocharis palustris (creeping spikerush) 85 Herb OBL
Hordeum jubatum (foxtail barley) 10 Herb FAC
Scirpus pungens (three-square bulrush) 5 Herb OBL
10 9 Scirpus pungens (three-square bulrush) 90 Herb OBL
Salk exigua (sandbar willow) 10 Shrub OBL
11 18 Scirpus pungens (three-square bulrush) 75 Herb OBL
Eleocharis palustris (creeping spikerush) 15 Shrub OBL
Hordeum jubatum (foxtail barley) 5 Herb FAC
Deschampsia cespitosa (tufted hairgrass) 5 Herb FACW
12 16.5 Scirpus pungens (three-square bulrush) 70 Herb OBL
Hordeum jubatum (foxtail barley) 20 Herb FAC
Puccinellia nuttalliana (Nuttall’s alkaligrass) | 5 Herb FACW+
Eleocharis palustris (creeping spikerush) |s Herb OBL
13 24 Scirpus pungens (three-square bulrush) 80 Herb OBL
Eleocharis palustris (creeping spikerush) 10 Herb OBL
Deschampsia cespitosa (tufted hairgrass) 5 Herb FACW
Hordeum jubatum (foxtail barley) 5 Herb FAC
14 7.5 Scirpus pungens (three-square bulrush) 80 Herb OBL
Hordeum jubatum (foxtail barley) 10 Herb FAC
Spartina gracilis (alkali cordgrass) 10 Herb FACW
Deschampsia cespitosa (tufted hairgrass) 5 Herb FACW
15 9 Scirpus pungens (three-square bulrush) 55 Herb OBL
Eleocharis palustris (creeping spikerush) 30 Herb OBL
Tamarix chinensis (Chinese tamarisk) 10 Shrub FACW
Hordeum jubatum (foxtail barley) 5 Herb FAC
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Table 1. Wetland types and widths upstream and downstream of discharge (as measured at
systematic intervals of approximately 100 yards).

DOWNSTREAM OF DISCHARGE
Plot | Wetland Species % cover | Stratum | Indicator
Width (feet)

16 15 Rorippa nasturtium (watercress) 70 Herb _OBL
Eleocharis palustris (creeping spikerush) 15 Herb OBL
Scirpﬁs pungens (three-square bulrush) 10 Herb OBL
Hordeum jubatum (foxtail barley) 5 Herb FAC

17 18 Scirpus pungens (three-square bulrush) 75 Herb OBL
Rorippa nasturtium (watercress) 10 Herb OBL
Eleocharis palustris (creeping spikerush) 10 Herb OBL
Hordeum jubatum (foxtail barley) 5 Herb FAC

18 6 Rorippa nasturtium (watercress) 70 Herb OBL
Scirpus pungens (three-square bulrush) 20 Herb OBL
Eleocharis palustris (creeping spikerush) 10 Herb OBL

19 36 Tamarix chinensis (Chinese tamarisk) 65 Shrub FACW
Rorippa nasturtium (watercress) 15 Herb OBL
Hordeum jubatum (foxtail barley) 10 Herb FAC
Polypogon monspeliensis (rabbitfoot 10 Herb FACW+
polypogon)

20 36 Scirpus pungens (three-square bulrush) 50 Herb OBL
Rorippa nasturtium (watercress) 25 Herb OBL
Glycyrrhiza lepidota (American licorice) 5 Herb FAC+
Hordeum jubatum (foxtail barley) 5 Herb FAC
Salix exigua (sandbar willow) 5 Shrub OBL
Deschampsia cespitosa (tufted hairgrass) 5 Herb FACW
Tamarix chinensis (Chinese tamarisk) 5 Shrub FACW

Mean | 15
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Table 2. Wetland acreage along Cottonwood Creek downstream of Hamilton Dome as based on
National Wetland Inventory mapping.

Wetland Type ,Number |Acreage
Palustrine Aquatic Bed 9 10.8
Palustrine Emergent 89 208.4
Riverine Intermittant Streambed 63 56.3
Palustrine Scrub-shrub 147 300.5
Palustrine Unconsolidated Bottom |10 5.6
Palustrine Unconsolidated Shore 6 3.5
[TOTAL 324 585.1
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Figure 1. Location and size of wetlands created by Hamilton Dome discharge
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Appendix A. Routine Wetland Determination Data Forms Used for Project






DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

| ProjecuSite: Hamilton Dome Date:  6-25-02 I
| Applicant/Owner: Merit Energy ‘County: Hot Springs {
ﬂ Investigator: Greg Johnson, WEST State: Wyoming “
|| Do Normal Circumstances exist on the site? YesX_ | No__ | Community ID: shallow marsh ||
{l Is the site significantly disturbed (Atypical situat.?) | Yes__ | NoX_ | Transect ID: f
ll Is the area a potential Problem Area? Yes_ | Nox_ | Plot ID: 1 "
VEGETATION
l| Dominant Plant Species % Cover | Stratum Indicator
|| 1. Scirpus pungens (three-square bulrush) 80 Herb OBL
| 2. Scirpus acutus (hardstem bulrush) 15 Herb OBL
3. Scirpus maritimus (saltmarsh bulrush) 5 Herb OBL
4. Potentilla fructicosa (shrubby cinquefoil) 5 Shrub FAC-
5. Hordeum jubatum (foxtail barley) trace Herb FAC |
6.
7.
8.
L2
fl 10.
[Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY ,
__ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
‘ Stream, Lake or Tide Gauge Primary Indicators:
— Aerial Photographs (infrared) X __ Inundated
Other _X_Saturated in Upper 12 Inches
| _X_ No Recorded Data Available _X_Water Marks
___ Drift Lines
Field Observations — Sediment Deposits
_X_ Drainage Patterns in Wetlands
Depth of Surface Water 2 (in.) Secondary Indicators (2 or more required)
___ Oxidized Root Channels in upper 12 in.
Depth to Free WaterinPit _____ 8 _ (in) ____ Water-Stained Leaves
— Local Soil Survey Data
Depth to Saturated Soil —_—2  (in) ___FAC-Neutral Test
.. Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): : Confirm Mapped Type? Yes__ No___
Profile Description
i Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) =~ _Abundance/Contrast ~ Structure etc,
0-1 10 YR 2/1 J _Loam '
1+ 10 YR 5/1 7.5YR 4/6 10% Clay
Gley 2.5/N 25%

Hydric Soil Indicators:

— Histosol _X Concretions

. Histic Epipedon . High Organic Content in Surface Layer in Sandy Soils

— Sulfidic Odor — Organic Streaking in Sandy Soils

___ Aquic Moisture Regime ___Listed on Local Hydric Soils List

— Reducing Conditions _ Listed on National Hydric Soils List

X Gleyed or Low-Chroma Colors .. Other (Explain in Remarks)
Remarks:

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes X _No ;
Wetland Hydrology Present? Yes X _ No Is this Sampling Point Within a Wetland? Yes X No___
Hydric Soils Present? Yes X No__

Remarks: Wetland is within natural channel that receives discharge water.




P,

DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Hamilton Dome Date:  6-25-02 f
"prlicant/Owner: Merit Energy County:  Hot Springs B
|| Investigator: Greg Johnson, WEST State: Wyoming I

Do Normal Circumstances exist on the site? YesX | No__. | Community ID: shallow marsh
&the site significantly disturbed (Atypical situat.?) Yes __ | No X_ | Transect ID:
ll Is-the area a potential Problem Ar?a? Yes_ | NoX_ Plbt D: ) '
VEGETATION
I.--Dominant Plant Species % Cover Stratum Indicator

1... Scirpus maritimus (saltmarsh bulrush) 70 Herb OBL
" 2. Scirpus pungens (three-square bulrush) 15 v Herb OBL

3. Hordeum jubatum (foxtail barley) 10 Herb FAC

4:+ Tamarisk chinensis (Chinese tamarisk) 5 | Shrub FACW

5.
lLé.

7.
B
I

10.

Percent of Dominant Species that are OBL, FACW or FAC

(excluding FAC-). 100

Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY

___ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:

Stream, Lake or Tide Gauge Primary Indicators:
Aerial Photographs (infrared) _X_ Inundated
. Other _X_ Saturated in Upper 12 Inches
_X_ No Recorded Data Available _X_Water Marks.
s — Drift Lines
Field Observations —. Sediment Deposits
’ -X_ Drainage Patterns in Wetlands

Depth of Surface Water — 6 (in)

Secondary Indicators (2 or more required)
— Oxidized Root Channels in upper 12 in.

Depth to Free WaterinPit ________ (in) __ Water-Stained Leaves
_Local Soil Survey Data
Depth to Saturated Soil —_ (in) . FAC-Neutral Test
____ Other (Explain in Remarks)

Remarks:

1]



SOILS

Map Unit Name
(Series and Phase): » , Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes___ No___
. escripti
Depth Matrix Color Mottle Colors Mottle . Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast ~ Structure,etc.
0-1 10 YR 2/1 -Loam
1+ 10 YR 5/1 7.5 YR 4/6 10% Clay .
Gley 2,5/N 50%
Hydric Soil Indicators:
. Histosol. _X Concretions
—— Histic Epipedon __ High Organic Content in Surface Layer in Sandy Soils
— Sulfidic Odor .. Organic Streaking in Sandy Soils
. Aqui¢ Moisture Regime —_Listed on Local Hydric Soils List
— Reducing Conditions __ Listed on National Hydric Soils List
X _Gleyed or Low-Chroma Colors ___ Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION

— —
= = =

Hydrophytic Vegetation Present? Yes X _No
Wetland Hydrology Present? Yes X_No Is this Sampling Point Within a Wetland? Yes X No___
Hydric Soils Present? Yes X No

Remarks: Wetland is within natural channel that receives discharge water.

i




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Hamilton Dome Date: 6-25-02
Applicant/Owner: Merit Energy County: Hot Springs
Ir Investigator:. Greg Johnson, WEST - . State: Wyoming
Do Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes __ | NoX_ | Transect ID:
" Istheareaa potentia_l Problem Aria? Yes__ | NoX_ | Plot ID: 3
VEGETATION
Dominant Plant Species % Cover Stratum Indicator
1. Juncus balticus (baltic rush) , 40 Herb FACW+
2. Scirpus pungens (three-square bulrush) 30 Herb OBL
3. Polypogon monspeliensis (rabbitfoot polypogon) 30 Herb FACW+
i _
5.
6.
7
8
9.
I 10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100

I Remarks: Dominance determined using ocular estimate of percent cover.

HYDROLOGY .
____ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
— . Stream, Lake or Tide Gauge Primary Indicators:
___ Aerial Photographs (infrared) __ Inundated
Other _X_Saturated in Upper 12 Inches
¥X_No Recorded Data Available _X_Water Marks
i ____ Drift Lines
Field Observations — Sediment Deposits
_X_ Drainage Patterns in Wetlands
Depth of Surface Water (in.) Secondary Indicators (2 or more required)
— Oxidized Root Channels in upper 12 in.
Depth to Free Water in Pit 4 (in) _ Water-Stained Leaves
_ Local Soil Survey Data
Depth to Saturated Soil -2 __ (in) __FAC-Neutral Test
. Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name
(Series and Phase): .z 3 5 Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes__ No__
| _b 1 cription
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  Structure,etc.
0-4 10 YR 4/2 _Sandy clay
4+ 10 YR 4/1 1.5 YR 4/6 10% Sandy clay
_Gley 2 5/N 20%
| -
Hydric Soil Indicators:
___ Histosol _X Concretions
— Histic Epipedon — High Organic Content in Surface Layer in Sandy Soils
— Sulfidic Odor __ Organic Streaking in Sandy Soils
. Aquic Moisture Regime _Listed on Local Hydric Soils List
— Reducing Conditions __Listed on National Hydric Soils List
" _X_Gleyed or Low-Chroma Colors — Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes X _No
Wetland Hydrology Present? Yes X_No Is this Sampling Point Within a Wetland? Yes X No_
Hydric Soils Present? Yes X No

Remarks: Wetland is within natural channel that receives discharge water.




DATA FORM ~
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

“Project/Site: Hamilton Dome Date:  6-25-02 l
[ Applicant/Owner; Merit Energy County: Hot Springs |
" Investigator: Greg Johnson, WEST State: Wyoming IA
|| Do Normal Circumstances exist on the site? YesX_ | No__ | Community ID: shallow marsh ||
Is the site significantly disturbed (Atypical situat.?) Yes _ | NoX_ | Transect ID:
-..|!~Is the area a potential Problem An;,a'? Yés _' ' NoX_ | Plot : 4 ll
VEGETATION
" Dominant Plant Species | % Cover Stratum Indicator ].I
.{| 1. Scirpus acutus (hardstem bulrush) 85 Herb OBL
1 2-_Scirpus maritimus (saltmarsh bulrush) 10 Herb OBL "
I 3. Typha latifolia (broadleaf cattail) 5 Herb OBL |-
iy |
5.
: 1 \
2 I
8. I
5 | . T
10. i . . |
Percent of Dominant Species that are OBL, FACW or FAC "
{excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover. WI
HYDROLOGY _
[ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators: \
— Stream, Lake or Tide Gauge Primary Indicators:
—_ Aerial Photographs (infrared) X_ Inundated
, Other X_ Saturated in Upper 12 Inches
"_x_ No Recorded Data Available _X_Water Marks
“ — Drift Lines
Field Observations —— Sediment Deposits
I _X_Drainage Patterns in Wetlands
Depth of Surface Water 5 (in.) Secondary Indicators (2 or more required)
— Oxidized Root Channels in upper 12 in.
Depth to Free WaterinPit _____ 2 (in) — Water-Stained Leaves
—Local Soil Survey Data
Depth to Saturated Soil 0  (@n) . —__FAC-Neutral Test
" . Other (Explain in Remarks)

Remarks:




SOILS

i

 Map Unit Name
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): _ : Confirm Mapped Type? Yes__ No___
Profile Description _
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) ~ (Munsell Moist) = _Abundance/Contrast  Stucture etc,
0-3 . 10 YR 5/2 _Clay
3+ 10 YR 5/1 _ 15 YR 4/6 10% , _Clay
Gley 2.5/N 30% ll
Hydric Soil Indicators:
___Histosol _X Concretions
— Histic Epipedon . High Organic Content in Surface Layer in Sandy Soils
— Sulfidic Odor — Organic Streaking in Sandy Soils
. Aquic Moisture Regime ___Listed on Local Hydric Soils List
— Reducing Conditions _. Listed on National Hydric Soils List
X_ Gleyed or Low-Chroma Colors — Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION _

Hydrophytic Vegetation Present? Yes. X No

Hydric Soils Present? Yes X_No

Wetland Hydrology Present? Yes X No____ | Isthis Sampling Point Within a Wetland? Yes X No___

Remarks: Wetland is a pond that receives irrigation return flows.




DATA FORM!
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

== S e e
Project/Site: Hamilton Dome Date: 6-25-02
Applicant/Owner; Merit Energy County: Hot Springs
Investigator: Greg Johnson, WEST State: Wyoming
Do Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh

Is the site significantly disturbed (Atypical situat.?) Yes__ | NoX | TransectID:

- llIstheareaa potentia} Problem Area? Yes_ | NoX_ | PlotID: 5

- VEGETATION
Dominant Plant Species % Cover Stratum Indicator

.:||-1. Scirpus pungens (three-square bulrush) 60 Herb OBL
2. Typha latifolia (broadleaf cattail) 30 Herb OBL
3. Alopecurus arundinaceus (creeping foxtail) 5 Herb FAC

<|| 4. Scirpus maritimus (saltmarsh bulrush) 5 Herb ~ OBL
5.
6.
7. “
8. f
9. I
10. i
Percent of Dominant Species that are OBL, FACW or FAC

(excluding FAC-). 00

HYDROLOGY

Remarks: Dominance determined using ocular estimate of percent cover.

|

[ Recorded Data (Describe in Remarks)

—__ Stream, Lake or Tide Gauge

— Aerial Photographs (infrared)
Other

“I' X_ No Recorded Data Available

\ .Field Observations
Depth of Surface Water (in.)
Depth to Free Water in Pit - 3 (in.)
Depth to Saturated Soil 1 (in.)

~Wetland Hydrology Indicators:
Primary Indicators:
— Inundated
_X_Saturated in Upper 12 Inches
—___ Water Marks
___ Drift Lines
— Sediment Deposits
_X_Drainage Patterns in Wetlands
Secondary Indicators (2 or more required)
__ Oxidized Root Channels in upper 12 in.
___ Water-Stained Leaves
— Local Soil Survey Data
___FAC-Neutral Test
___ Other (Explain in Remarks)

Remarks:

I




SOILS

Map Unit Name !
(Series and Phase): ’ : . Drainage Class:
Field Observations
Taxonomy (Subgroup): : Confirm Mapped Type? Yes__ No___
Profile Descripti
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  Structure etc,
0-2 , 10 YR 5/4 Silty Clay
2+ Gley25/N Clay
Hydric Soil Indicators:
___Histosol ___Concretions
. Histic Epipedon . High Organic Content in Surface Layer in Sandy Soils
—Sulfidic Odor __ Organic Streaking in Sandy Soils
- Aquic Moisture Regime __Listed on Local Hydric Soils List
—_ Reducing Conditions __Listed on National Hydric Soils List
X Gleyed or Low-Chroma Colors ___ Other (Explain in Remarks)

Remarks: top layer is oxidized

Fl

WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes X _No____

Wetland Hydrology Present? Yes X_No Is this Sampling Point Within a Wetland? Yes X No__
Hydric Soils Present? Yes X No____

Remarks: Wetland is a depression that receives irrigation return flows.




DATA FORM ;
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Depth to Free Water in Pit 2

Depth to Saturated Soil 0

(in.)

(in.)

[ Project/Site: Hamilton Dome - Date:  6-25-02
" || Applicant/Owner: Merit Energy County:  Hot Springs
hvestigator: Greg Johnson, WEST State: Wyoming
Do Normal Circumstances exist on the site? YesX_ | No__ | Community ID: shallow marsh
Fls the site significantly disturbed (Atypical situat.?) Yes __ | No X | Transect ID:
H-Is the area a potentia! Problem Area? Yes_ | NoX_ | Plot ID: 6
Dominant Plant Species % Cover Stratum Indicator
| 1.::Scirpus pungens (three-square bulrush) 80 Herb OBL
2. Typha latifolia (broadleaf cattail) 20 Herb OBL
3.
4: il
5,
6.
7.
8.
It 9.
[f 10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY
i Recorded Data (Describe in Remarks) “| 'Wetland Hydrology Indicators:
Stream, Lake or Tide Gauge Primary Indicators:
Aerial Photographs (infrared) X _Inundated
,.. Other -X_ Saturated in Upper 12 Inches
X No Recorded Data Available _X_ Water Marks
— Drift Lines
Field Observations —— Sediment Deposits
_X_Drainage Patterns in Wetlands
Depth of Surface Water 3 (in.) Secondary Indicators (2 or more required)

. Oxidized Root Channels in upper 12 in.
— Water-Stained Leaves

- Local Soil Survey Data
—_FAC-Neutral Test

____ Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name '
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): : Confirm Mapped Type? Yes__ No__
|l Profile Description
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast ~ Structure,etc,
0-4 - 10 YR 4/2 : Silty Clay
4+ Gley2 S/N : Clay
Hydric Soil Indicators:
___Histosol _ Concretions.
__ Histic Epipedon . High Organic Content in Surface Layer in Sandy Soils
_ Sulfidic Odor ___Organic Streaking in Sandy Soils
— Aquic Moisture Regime __ Listed on Local Hydric Soils List
— Reducing Conditions —_Listed on National Hydric Soils List
X_ Gleyed or Low-Chroma Colors . Other (Explain in Remarks)

Remarks:

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes .X_No

Hydric Soils Present? Yes X_ No

Wetland Hydrology Present? Yes X No____ ' Is this Sampling Point Within a Wetland? Yes X No___

Remarks: Wetland is a depression that receives irrigation return flows.




DATA FORM 7
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

[ Project/site: Hamilton Dome Date:  6-25-02 1
| Applicant/Owner: Merit Energy County: Hot Springs I
Investigator: Greg Johnson, WEST State::  Wyoming I
Do Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh "
Ts the site significantly disturbed (Atypical situat.?) Yes__ | NoX_ | Transect ID: l
Is the area a potential Problem An:a? Yes_ | NoX_ | PlotID: 7 "
(L (If needed. explain on reverse
VEGETATION
Dominant Plant Species % Cover Stratum Indicator
1. Scirpus pungens (three-square bulrush) 90 Herb OBL
1 2. Hordeum jubatum (foxtail barley) 10 Herb FAC
3.
4.
5.
6.
7.
8.
9.
10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY
[ —— Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
__ Stream, Lake or Tide Gauge Primary Indicators:
_____ Aerial Photographs (infrared) _X_ Inundated
— Other _X_Saturated in Upper 12 Inches
“=X__ No Recorded Data Available _X_Water Marks
. Drift Lines
“Field Observations — Sediment Deposits
1 -X_ Drainage Patterns in Wetlands
Depth of Surface Water 2 (in.) Secondary Indicators (2 or more required)
___ Oxidized Root Channels in upper 12 in.
Depth to Free Water in Pit 2 (in.) ___ Water-Stained Leaves
_ Local Soil Survey Data
Depth to Saturated Soil 0 (in.) . FAC-Neutral Test
it ___ Other (Explain in Remarks)
Remarks:




SOILS —

I Map Unit Name
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes__ No___
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  Structureetc,
0-4 10 YR 4/1 Silty Clay
4+ , Gley 2.5/N _Clay i
Hydric Soil Indicators:
___ Histosol __ Concretions
. Histic Epipedon — High Organic Content in Surface Layer in Sandy Soils
— Sulfidic Odor — Organic Streaking in Sandy Soils
____ Aquic Moisture Regime . Listed on Local Hydric Soils List
—. Reducing Conditions ___ Listed on National Hydric Soils List
X Gleyed or Low-Chroma Colors __ Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION -
Hydrophytic Vegetation Present? Yes X No
|| Wetland Hydrology Present? Yes X No Is this Sampling Point Within a Wetland? Yes X No_
Hydric Soils Present? ~ Yes X_No

Remarks: Wetland is within a drainage that receives discharge water.




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

E)iiect/Site: Hamilton Dome ] - Date: 6-25-02
Applicant/Owner: Merit Energy County: Hot Springs
Investigator: Greg Johnson, WEST State: Wyoming
‘Do Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes __ | NoX_ | TransectID:
Is the area a potentia! Problem Aria? Yes_ | Nox_ | Plot ID: 8
|L—(f needed, explain on reverse.
VEGETATION
Dominant Plant Species % Cover Stratum Indicator
d=-Typha latifolia (broadleaf cattail) 70 Herb OBL
2.. Scirpus pungens (three-square bulrush) 30 Herb OBL
3.
4
5.
6.
7.
8.
9.
10.
Percent of Dominant Species that are OBL, FACW or FAC
-(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY ‘
[ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
—___ Stream, Lake or Tide Gauge Primary Indicators:
____ Aerial Photographs (infrared) _X_ Inundated
ou Other -X_Saturated in Upper 12 Inches
“X_ No Recorded Data Available ___ Water Marks
_X_ Drift Lines
Field Observations —_ Sediment Deposits
5 ____Drainage Patterns in Wetlands ~~
Depth of Surface Water 6 (in.) Secondary Indicators (2 or more required)
— Oxidized Root Channels in upper 12 in.
Depth to Free Water in Pit 2 (in.) — Water-Stained Leaves
_Local Soil Survey Data
Depth to Saturated Soil —_9 _ (n) ___FAC-Neutral Test
___ Other (Explain in Remarks)
Remarks:
| -




SOILS

Map Unit Name
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): o , : Confirm Mapped Type? Yes__ No___
Profile Description
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) =~ _Abundance/Contrast ~ Structure etc,
4+ 10 YR 5/1 Gley 2.5/N 30% _Clay

Hydric Soil Indicators:

___ Histosol __Concretions

__ Histic Epipedon __ High Organic Content in Surface Layer in Sandy Soils

— Sulfidic Odor - ___Organic Streaking in Sandy Soils

— Aquic Moisture Regime . Listed on Local Hydric Soils List

— Reducing Conditions ... Listed on National Hydric Soils List

X_ Gleyed or Low-Chroma Colors _ Other (Explain in Remarks)
Remarks:

WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes X No____

Wetland Hydrology Present? -+ Yes X No____ Is this Sampling Point Within a Wetland? Yes X No __

Hydric Soils Present? Yes X No___

Remarks: Wetland is within a drainage that receives discharge water. The drainage has a patchwork of emergent
vegetation and open water,




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Depth of Surface Water 2
Depth to Free Water in Pit 0

Depth to Saturated Soil o

(in.)

(in.)

(in.)

Secondary Indicators (2 or more required)
—— Oxidized Root Channels in upper 12 in.
— Water-Stained Leaves
. Local Soil Survey Data
__FAC-Neutral Test

___ Other (Explain in Remarks)

"rProject/Site: Hamilton Dome Date: 6-25-02 "
Applicant/Owner: Merit Energy County: Hot Springs ll

Investigator: Greg Johnson, WEST State: Wyoming ' "

Do Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh

Is the site significantly disturbed (Atypical situat.?) | Yes _ | NoX | Transect ID: I

Istheareaa potentia} Problem Art:a? Yes _ | NoX_ | Plot ID: 9 "
IL__(Ifneeded explain on reverse - J
VEGETATION _

Dominant Plant Species % Cover Stratum Indicator

1. Polypogon monspeliensis (rabbitfoot polypogon) 90 Herb FACW+

2. Scirpus pungens (three-square bulrush) 10 Herb OBL

3.

4.

5.

6.

7.

8.

9.

10.

Percent of Dominant Species that are OBL, FACW or FAC

(excluding FAC-). 100

Remarks: Dominance determined using ocular estimate of percent cover. Total vegetative cover is around 10- -

15%
HYDROLOGY .

—. Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:

Stream, Lake or Tide Gauge Primary Indicators:
__ Aecrial Photographs (infrared) _X_Inundated

= Other _X Saturated in Upper 12 Inches
' _:L No Recorded Data Available ____ Water Marks
[l _X_ Drift Lines

Field Observations _X_ Sediment Deposits

___Drainage Patterns in Wetlands

Remarks:




SOILS

Map Unit Name
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes__ No__
Profile Description
Depth Matrix Color Mottle Colors Mottle Texture, Concretions, {
(inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  Structure,etc, =~ |
0-2 10 YR 5/4 _Sandyclay i
2+ _Gley 2.5/N Claysand
Hydric Soil Indicators:
___Histosol ___ Concretions
—__ Histic Epipedon ___High Organic Content in Surface Layer in Sandy Soils
___ Sulfidic Odor — Organic Streaking in Sandy Soils
— Aquic Moisture Regime —Listed on Local Hydric Soils List
__Reducing Conditions — Listed on National Hydric Soils List
_X_Gleyed or Low-Chroma Colors _ Other (Explain in Remarks)
Remarks:
|
WETLAND DETERMINATION _
Hydrophytic 'Vegetation Present? Yes X _No
Wetland Hydrology Present? Yes X No Is this Sampling Point Within a Wetland? Yes X No___
Hydric Soils Present? Yes X_No

Remarks: Wetland is within a drainage that receives discharge water. The drainage has a patchwork of emergent
vegetation and open water.




.DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

6-25-02

Project/Site: Hamilton Dome Date:
Applicant/Owner: Merit Energy County: Hot Springs “
Investigator: Greg Johnson, WEST State: Wyoming

Do Normal Circumstances exist on the site?

Yes X — | Community ID: shallow marsh

Is the site significantly disturbed (Atypical situat.?)

Yes _ | NoX_ | Transect ID: {

| Is the area a potential Problem Ar(za? Yes_ | NoX_ | Plot ID: 10 "
VEGETATION _ :
Dominant Plant Species % Cover Stratum Indicator "
1. Polypogon monspeliensis (rabbitfoot polypogon) 75 Herb FACW+ i
.2. Scirpus pungens (three-square bulrush) 15 Herb OBL "
3. Rorippa nasturtium (watercress) 10 ‘Herb OBL |f
‘4. Eleocharis palustris (creeping spikerush) 5 Herb OBL |
5. i
6.
7.
8.
9,
10.

(excluding FAC-).

Percent of Dominant Species that are OBL, FACW or FAC

100

Remarks: Dominance determined using ocular estimate of percent cover. Very unique wetland based on plants

HYDROLOGY

[ Recorded Data (Describe in Remarks) |
Stream, Lake or Tide Gauge
— Aerial Photographs (infrared)
Other

_X_ No Recorded Data Available

Field Observations

Depth of Surface Water 3
Depth to Free Water in Pit 0

Depth to Saturated Soil 0o

(in)

(in.)

(in)

Wetland Hydrology Indicators:

Primary Indicators:
_X Inundated
_X_Saturated in Upper 12 Inches
—— Water Marks
_X_ Drift Lines

j — Sediment Deposits

-X_ Drainage Patterns in Wetlands

Secondary Indicators (2 or more required)
___Oxidized Root Channels in upper 12 in.
___ Water-Stained Leaves
__ Local Soil Survey Data
___FAC-Neutral Test- -

Remarks:

. Other (Explain in Remarks)




SOILS _

Map Unit Name |
(Series and Phase): . -Drainage Class:
Field Observations
Taxonomy (Subgroup): __ Confirm Mapped Type? Yes__ No__
Profile Description '
Depth Matrix Color Mottle Colors Mottle Texture, Concretions, ,
(inches) Horizon. (Munsell Moist)  (Munsell Moist) =~ _Abundance/Contrast ~ Structure.etc. i
0-3 10 YR2 Sandyclay = {
Y |
3+ Gley25/N —Clay sand s
il
Hydric Soil Indicators: 5
__ Histosol ___Concretions
__ Histic Epipedon __ High Organic Content in Surface Layer in Sandy Soils
__ Sulfidic Odor — Organic Streaking in Sandy Soils
___ Aquic Moisture Regime ___Listed on Local Hydric Soils List
— Reducing Conditions . Listed on National Hydric Soils List
X Gleyed or Low-Chroma Colors — Other (Explain in Remarks)
Remarks:
{
WETLAND DETERMINATION i
Hydrophytic Vegetation Present? Yes X No___
Wetland Hydrology Present? Yes X No___ Is this Sampling Point Within a Wetland? Yes X No_
Hydric Soils Present? Yes X No____

Remarks: Wetland is at the point where upper discharge enters Cottonwood Creek. This wetland is very unique
based on the large amount of Polypogon.




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Hamilton Dome Date: 6-25-02
Applicant/Owner: Merit Energy County: Hot Springs
Investigator: Greg Johnson, WEST State: Wyoming
‘Do Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes _ | NoX_ | Transect ID:
Is the area a pbtentia! Problem Arc:a? Yes _ NoX_ | Plot ID: 1
iL__(f needed. explain on reverse
- -VEGETATION
- || Dominant Plant Species % Cover Stratum Indicator
4. Scirpus acutus (hardstem bulrush) 80 Herb OBL
2. Scirpus pungens (three-square bulrush) 10 Herb OBL
3. Typha latifolia (broadleaf typha) 10 Herb OBL
5. | |
6.
7.
8.
9.
10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover:
HYDROLOGY :
1 — Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
Stream, Lake or Tide Gauge Primary Indicators:
Aerial Photographs (infrared) _X_Inundated
Other X Saturated in Upper 12 Inches
X No Recorded Data Available ___ Water Marks
— Drift Lines
Field Observations —_ Sediment Deposits
— Drainage Patterns in Wetlands.
Depth of Surface Water 4 (in.) Secondary Indicators (2 or more required)
— Oxidized Root Channels in upper 12 in,
Depth to Free Water .in Pit 0 (in.) — Water-Stained Leaves
—Local Soil Survey Data
Depth to Saturated Soil —90  (in) ___ FAC-Neutral Test
__ Other (Explain in Remarks)
Remarks:




SOILS

Map Unit Name
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup):  Confirm Mapped Type? Yes__ No__
Profile Description
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) _Abundance/Contrast  Structure,etc,
0-2 10 YR 5/3 Sandyclay
2+ _Gley 2,5/N : _Clay
Hydric Soil Indicators:
___Histosol — Concretions
___ Histic Epipedon __High Organic Content in Surface Layer in Sandy Soils
— Sulfidic Odor — Organic Streaking in Sandy Soils
_ Aquic Moisture Regime . Listed on Local Hydric Soils List
. Reducing Conditions ___Listed on National Hydric Soils List
X Gleyed or Low-Chroma Colors ... Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes X_No
Wetland Hydrology Present? Yes X _No Is this Sampling Point Within a Wetland? Yes X No___
Hydric Soils Present? Yes X No

Remarks: Wetland formed due to irrigation return flows.




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Hamilton Dome Date: 6-26-02
Applicant/Owner: Merit Energy County: Hot Springs
Investigator: Greg Johnson, WEST State: Wyoming
Do.Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes__ | NoX_ | Transect ID:
Is the area a potentia} Problem An:a? Ve ’No X_ | Plot ID: 12
{L_(f needed explain on reverse — -
VEGETATION
Dominant Plant Species % Cover Stratum Indicator
1. Typha latifolia (broadleaf typha) 95 Herb OBL
2. Scirpus pungens (three-square bulrush) 5 Herb OBL
4.
5.
6.
7,
8.
9.
10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY _
[ Recorded Data (Describe in Remarks) “Wetland Hydrology Indicators:
Stream, Lake or Tide Gauge Primary Indicators:
Aerial Photographs (infrared) X _Inundated
Other X Saturated in Upper 12 Inches
|| -X¢No Recorded Data Available pyn Watgr Marks '
‘ ___ DriftLines
| Figld Observations 4 — Sediment Deposits
v _X Drainage Patterns in Wetlands
Depth of Surface Water 3 (in.) Secondary Indicators (2 or more required) V
— Oxidized Root Channels in upper 12 in.
Depth to Free WaterinPit ____ 0 (in) — Water-Stained Leaves
— Local Soil Survey Data
Depth to Saturated Soil -0 ___(in) - —-FAC-Neutral Test
:  ___Other (Explain in Remarks)
Remarks:




SOILS

—
=

Map Unit Name X
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): . Confirm Mapped Type? Yes__ No__
Profile Description
-J| Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  Structure,etc,
04 10 YR 4[2 ley 2.5 20% Clay
4+ _Gley 2.5/N Clay
Hydric Soil Indicators:;
___Histosol ___Concretions
. Histic Epipedon __ High Organic Content in Surface Layer in Sandy Soils
__ Sulfidic Odor —— Organic Streaking in Sandy Soils
. Aquic Moisture Regime __Listed on Local Hydric Soils List
— Reducing Conditions ___Listed on National Hydric Soils List
X Gleyed or Low-Chroma Colors — Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION _ _
Hydrophytic Vegetation Present? Yes X_No___
Wetland Hydrology Present? Yes X_No Is this Sampling Point Within a Wetland? Yes X No___
Hydric Soils Present? Yes X No____

Remarks: Wetland formed in draina_ge receiving seepage from discharge.




- DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Hamilton Dome Date: 6-26-02 "
Applicant/Owner: Merit Energy County: Hot Springs |
Investigator: Greg Johnson, WEST State: Wyoming
Do Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes _ | NoX | Transect ID:
Istheareaa potentia.] Problem Arela? Yes_ | NoX_ | Plot ID: 13
VEGETATION
IrDominant Plant Species % Cover Stratum Indicator
| 1. Typha latifolia (broadleaf typha) 100 Herb OBL
[
3.
4.. apty
5.
6.
7.
8.
9,
10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
LRemarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY
[ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
__ Stream, Lake or Tide Gauge Primary Indicators:
Aerial Photographs (infrared) _X_ Inundated
Other ) _X_Saturated in Upper 12 Inches
_X_ No Recorded Data Available —_ Water Marks.
__ Drift Lines
Field Observations — Sediment Deposits
_X_ Drainage Patterns in Wetlands
Depth of Surface Water 3 (in.) Secondary Indicators (2 or more required)
—_ Oxidized Root Channels in upper 12 in.
it Depth to Free Water in Pit 0 (in.) . Water-Stained Leaves f
—_Local Soil Survey Data
Depth to Saturated Soil 0 (in.) __FAC-Neutral Test
__ Other (Explain in Remarks)
Remarks:

|




SOILS i

Map Unit Name
(Series and Phase): b : ____Drainage Class:
Field Observations

Taxonomy (Subgroup): Confirm Mapped Type? Yes__ No__
Profile Description :
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) |Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast . Structure,etc.
0-4 10 YR 4/2 ley 2.5 20% Clay
A+ _Gley2sN _Clay
Hydric Soil Indicators:

____Histosol __ Concretions

.. Histic Epipedon .. High Organic Content in Surface Layer in Sandy Soils

— Sulfidic Odor ___Organic Streaking in Sandy Soils

— Aquic Moisture Regime __Listed on Local Hydric Soils List

— Reducing Conditions _Listed on National Hydric Soils List

X Gleyed or Low-Chroma Colors —. Other (Explain in Remarks)
Remarks: ‘

WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes X No____
 Wetland Hydrology Present? Yes X_No Is this Sampling Point Within a Wetland? Yes X No___
Hydric Soils Present? Yes X No

‘Remarks: Wetland formed in pit used to trap runoff.




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Hamilton Dome Date:. 6-26-02
Eppl_icant/Owner: Merit Energy County: Hot Springs
{| Investigator: Greg Johnson, WEST _ State: Wyoming
I Do Normal Circumstances exist on the site? YesX_ | No__ | Community ID: shallow marsh
[l Is the site significantly disturbed (Atypical situat.?) | Yes _ | NoX_ | Transect ID:
“ Is the area a potenu'a} Problem Area? Yes_ | Nox_ | ot I: 14
VEGETATION
" Dominant Plant Species % Cover Stratum Indicator
| 1. Scirpus pungens (three-square bulrush) 70 Herb OBL
[l 2. Hordeum jubatum (foxtail barley) 30 Herb FAC
3.
o
B
6,
5
B
IS
If 10.
Percent of Dominant Species that-are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY _
— Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
— . Stream, Lake or Tide Gauge Primary Indicators:
— Aerial Photographs (infrared) — Inundated
. Other X _Saturated in Upper 12 Inches
“X_ No Recorded Data Available ___ Water Marks
— Dirift Lines
Field Observations - Sediment Deposits
_X_Drainage Patterns in Wetlands
Depth of Surface Water (in.) Secondaiy Indicators (2 or more required) i

— Oxidized Root Channels in upper 12 in.

Depth to Free WaterinPit ____ 0 ______ (in.) — Water-Stained Leaves

— Local Soil Survey Data
Depth to Saturated Soil 8 _ (@(n) ___FAC-Neutral Test

_ Other (Explain in Remarks)

Remarks:

|l




SOILS

Map Unit Name
(Series and Phase): Drainage Class:
Field Observations
|l Taxonomy (Subgroup): Confirm Mapped Type? Yes__ No___
Profile Description
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  Structure,efc. f
0-6 10 YR 4/2 Gley 2.5/N 10% _Clay
6+ 10 YR 4/1 Gley 2.5/N 20% Clay
Hydric Soil Indicators: i
___Histosol ___ Concretions
. Histic Epipedon __High Organic Content in Surface Layer in Sandy Soils
___Sulfidic Odor — Organic Streaking in Sandy Soils
. Aquic Moisture Regime — Listed on Local Hydric Soils List
___Reducing Conditions ___Listed on National Hydric Soils List
X Gleyed or Low~Chroma Colors __ Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes X No ____
Wetland Hydrology Present? Yes X No____
Hydric Soils Present? Yes X No__

Is this Sampling Point Within a Wetland? Yes X No___

Remarks: Wetland credited due to seepage from discharge.




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Hamilton Dome Date: 6-26-02
Applicant/Owner: Merit Energy County: Hot Springs
Investigator: Greg Johnson, WEST State: Wyoming
Do Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh
|l Is the site significantly disturbed (Atypical situat.?) | Yes__ | NoX_ | Transect ID:
"Is the area a potentia} Problem Aria? Yes_ | Nox Plot D: 15
VEGETATION
4| Dominant Plant Species % Cover Stratum Indicator
1. Typha latifolia (broadleaf cattail) 60 Herb OBL
2. Scirpus pungens (three-square bulrush) 30 Herb OBL
3. Hordeum jubatum (foxtail barley) 5 Herb FAC
4. Puccinellia nuttalliana (Nuttall’s alkaligrass) 5 Herb FACW+
5. “
g
7.
us-
9.
10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY
—__ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators: e
. Stream, Lake or Tide Gauge Primary Indicators:
. Aerial Photographs (infrared) _X_Inundated
Other _X_ Saturated in Upper 12 Inches
‘I X_ No Recorded Data Available — Water Marks
: __ Drift Lines
"Field Observations . Sediment Deposits
| i _X_ Drainage Patterns in Wetlands
Dep/th of Surface Water Upto3 (in.) Secondary Indicators (2 or more required)
___Oxidized Root Channels in upper 12 in.
Depth to Free Water in Pit 0 (in.) — Water-Stained Leaves
. Local Soil Survey Data
Depth to Saturated Soil 8 (in.) ___FAC-Neutral Test
— Other (Explain in Remarks)

’ Remarks:




SOILS

Map Unit Name |
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): _ Confirm Mapped Type? Yes__ No__
Profile Description A
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon  (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  Structure,efc, =
0-5 10 YR 4/2 Gley 2.5/N 10% _Clay
: 5+ 10 YR 4/1 Gley 2,5/N 20% Clay
Hydric Soil Indicators:
__ Histosol ___Concretions
. Histic Epipedon — High Organic Content in Surface Layer in Sandy Soils
. Sulfidic Odor ___ Organic Streaking in Sandy Soils
— Aquic Moisture Regime —Listed on Local Hydric Soils List
_— Reducing Conditions . Listed on National Hydric Soils List
X Gleyed or Low-Chroma Colors _ Other (Explain in Remarks)
'Remarks:
WETLAND DETERMINATION .
Hydrophytic Vegetation Present? Yes X No
Wetland Hydrology Present? Yes X_No Is this Sampling Point Within a Wetland? Yes X No_
Hydric Soils Present? Yes X No

Remarks: Wetland created due to seepage from irrigation ditch supplied by discharge.




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Hamilton Dome

Date: 6-26-02

Applicant/Owner: Merit Energy

County: Hot Springs

Investigator: Greg Johnson, WEST

State: Wyoming

Do Normal Circumstances exist on the site? YesX_ | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes __ | No X _ | Transect ID:
JIstheareaa potentia} Problem Aria? Yes_ | NoX_ | Plot ID: 16
VEGETATION
" Dominant Plant Species % Cover Stratum Indicator
I -1s. Scirpus pungens (three-square bulrush) 60 Herb OBL
2. Hordeum jubatum (foxtail barley) 30 Herb FAC
3. Puccinellia nuttalliana (Nuttall’s alkaligrass) 5 Herb FACW+
4,
5,
6.
7.
8.
9.
10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY _
—___ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
__ Stream, Lake or Tide Gauge Primary Indicators:
Aerial Photographs (infrared) — Inundated
- Other _X_Saturated in Upper 12 Inches
- X_ No Recorded Data Available ___ Water Matks
»: . Drift Lines
Field Observations — Sediment Deposits
' _X Drainage Patterns in Wetlands
Depth of Surface Water (in.) Secondary Indicators (2 or more required)
— Oxidized Root Channels in upper 12 in.
Depth to Free Water in Pit (in.) — Water-Stained Leaves
— Local Soil Survey Data
Depth to Saturated Soil 8  (in) —_ FAC-Neutral Test
___ Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes.__ No__
rofile Description
Depth Matrix Color Mottie Colors Mottle Texture, Concretions,
| (inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  Structure.etc.
0-5 10 YR 4/2 Gley 2.5/N 10% Clay
5+ 10 YR 4/1 Gley 2.5/N 20% —Clay
it
Hydric Soil Indicators:
. Histosol — Concretions
__ Histic Epipedon —_High Organic Content in Surface Layer in Sandy Soils
. Sulfidic Odor —_ Organic Streaking in Sandy Soils
— Aquic Moisture Regime . Listed on Local Hydric Soils List
— Reducing Conditions __Listed on National Hydric Soils List
X_ Gleyed or Low-Chroma Colors —_ Other (Explain in Remarks)
Remarks:
—_——— |
WETLAND DETERMINATION

Hydrophytic Vegetation Present? " Yes X_ No
Wetland Hydrology Present? Yes-X_No
Hydric Soils Present? Yes X No

Is this Sampling Point Within a Wetland? Yes X No___

Remarks: Wetland created dué to seepage from irrigation ditch supplied by discharge.




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

" Project/Site; Hamilton Dome Date: 6-26-02 |
|| Applicant/Owner: Merit Energy County: Hot Springs
| Investigator: Greg Johnson, WEST State:  Wyoming
I Do Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh
{| Is the site significantly disturbed (Atypical situat.?) | Yes__ | NoX_ | Transect ID:
II Is the area a potentia_l Problem Aria? Yes_ | Nox_ | PlotD: 17
VEGETATION
Dominant Plant Species % Cover Stratum Indicator |
1. Scirpus pungens (three-square bulrush) 70 Herb OBL |f
2. Scirpus maritimus (saltmarsh bulrush) 10 Herb OBL
3. Puccinellia nuttalliana (Nuttall’s alkaligrass) 5 Herb FACW+
I 4, Scirpus acutus (hardstem bulrush) 5 Herb OBL
5. Hordeum jubatum (foxtail barley) 5 Herb FAC
6. Polypogon monspeliensis (rabbitfoot polypogon) 5 Herb _FACW+
7.
8.
9.
10. :
Percent of Dominant Species that are OBL, FACW or FAC
" (excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY
- Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
Stream, Lake or Tide Gauge Primary Indicators:
___ Aerial Photographs (infrared) . Inundated
Other _X_ Saturated in Upper 12 Inches |
_X _ No Recorded Data Available — Water Marks
— Drift Lines
Field Observations — Sediment Deposits
’ , _X_Drainage Patterns in Wetlands
Depth of Surface Water (in.) Secondary Indicators (2 or more required)
— Oxidized Root Channels in upper 12 in.
Depth to Free Water in Pit 14 (in.) — Water-Stained Leaves
—— Local Soil Survey Data
Depth to Saturated Soil 7 __(@in) —_ FAC-Neutral Test
—_ Other (Explain in Remarks)

" Remarks;




SOILS

Map Unit Name
(Series and Phase): : .Drainage Class:
Field Observations
Taxonomy (Subgroup): . _ Confirm Mapped Type? Yes_ = No__ L
Profile Description |
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munscll Moist) = (Munsell Moist) =~ _Abundance/Contrast  Structure,etc.
0-3 10 YR 4/2 _Clay
3+ Gley 2.5/N Clay
Hydric Soil Indicators:
. Histosol — Concretions :
- Hlsth Epipedon _ High Organic Content in Surface Layer in Sandy Soils
_ Sulfidic Odor —— Organic Streaking in Sandy Soils
— Aquic Moisture Regime . Listed on Local Hydric Soils List
—— Reducing Conditions _ Listed on National Hydric Soils List
it X Gleyed or Low-Chroma Colors ___ Other (Explain in Remarks)
Remarks: 7 "
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes X  No
Wetland Hydrology Present? Yes X No Is this Sampling Point Within a Wetland? Yes X No___
Hydric Soils Present? Yes X No

Remarks: Wetland created due to seepage from discharge channel.
i

e
— == e ——



DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

[ Prqect/Slte Hamilton Dome Date: 6-26-02
l Applicant/Owner: Merit Energy County: Hot Springs
Investigator: Greg Johnson, WEST State: Wyoming
Do Normal Circumstances exist on the site? YesX_ | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes __ | NoX_ | Transect ID:
Is the area a potential Problem Arc;a? Yes_ | Nox_ | PlotID: 18
(L (f needed_explain on reverse.) —
VEGETATION
Dominant Plant Species % Cover Stratum Indicator
4. Scirpus maritimus (saltmarsh bulrush) 80 Herb OBL
2. Scirpus pungens (three-square bulrush) 20 Herb OBL
3.
2.
5.
6.
7.
8.
9,
10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY
[ Recorded Data (Describe in Remarks) T Wetland Hydrology Indicators:
Stream, Lake or Tide Gauge Primary Indicators:
—_ Aerial Photographs (infrared) —_Inundated
—_ Other — Saturated in Upper 12 Inches
X No Recorded Data Available _X_ Water Marks
I - _X Drift Lines
Field Observations X Sediment Deposits
’ _ —_ Drainage Patterns in Wetlands
Depth of Surface Water 3 (in.) Secondary Indicators (2 or more required)
—— Oxidized Root Channels in upper 12 in.
Depth to Free Water in Pit 3 (in) — Water-Stained Leaves
—_Local Soil Survey Data
Depth to Saturated Soil 0 (in.) —FAC-Neutral Test
___ Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes__ No__
Profile Description
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Mgig;) (Munsell Moist)  _Abundance/Contrast  _Structure, etc
0-3 10 YR 5/1 Sandy clay
3-6 10 YR 2/1 Sandyclay.
6+ 10 YR 4/1 Gley 2.5/N 20%
Hydric Soil Indicators:
. Histosol _ Concretions
__ Histic Epipedon ___High Organic Content in Surface Layer in Sandy Soils
— Sulfidic Odor _ Organic Streaking in Sandy Soils
. Aquic Moisture Regime . Listed on Local Hydric Soils List
__ Reducing Conditions ___Listed on National Hydric Soils List
X Gleyed or Low-Chroma Colors — Other (Explain in Remarks)
Remarks:
II - e = "
WETLAND DETERMINATION i
Hydrophytic Vegetation Present? Yes X _No __
Wetland Hydrology Present? Yes X No Is this Sampling Point Within a Wetland? Yes X No___
Hydric Soils Present? Yes X_ No

Remarks: Wetland occurs inbottom of discharge channel.




DATA FORM ’
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Hamilton Dome Date: 6-26-02
Applicant/Owner: Merit Energy County: Hot Springs
Investigator: Greg Johnson, WEST ] State: Wyoming
Do Normal Circumstances exist on the site? YesX | No__ | Community ID:; shallow marsh.
Is the site significantly disturbed (Atypical situat.?) Yes No_X | Transect ID:
‘Il Is the area a potentia} Problem Are:a? Yes__ | Nox_ | Plot ID: 19
VEGETATION
Dominant Plant Species % Cover Stratum Indicator
1. Scirpus pungens (three-square bulrush) 60 Herb OBL
2. Scirpus maritimus (saltmarsh bulrush) 15 Herb OBL
3. Hordeum jubatum (foxtail barley) 10 Herb FAC
:4; Typha latifolia (broadleaf cattail) 10 Herb OBL
5. Polypogon monspeliensis (rabbitfoot polypogon) 5 Herb FACW+
6.
7.
8
9.
10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY
[ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
Stream, Lake or Tide Gauge Primary Indicators:
Aerial Photographs (infrared) . Inundated
n Other _X_Saturated in Upper 12 Inches
:)_(_ No Recorded Data Available _X Water Marks
y ___ Drift Lines |
Field Observations — Sediment Deposits
= _X_Drainage Patterns in Wetlands
Depth of Surface Water (in.) ‘Secondary Indicators (2 or more required)
__ Oxidized Root Channels in upper 12 in.
Depth to Free WaterinPit _____ 12 _ (in.) — Water-Stained Leaves
. Local Soil Survey Data
Depth to Saturated Soil —4__  (in) ___FAC-Neutral Test
_ Other (Explain in Remarks)
Remarks:




SOILS

|

Map Unit Name
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes_ _ No___
{l Profile Description
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  Structure,etc,
0-4 10 YR 5/2 ~Clay
4+ 10 YR 2/1 _Gley25/N. 10% _Clay .
Hydric Soil Indicators:
___ Histosol ___ Concretions
. Histic Epipedon __High Organic Content in Surface Layer in Sandy Soils
__ Sulfidic Odor . Organic Streaking in Sandy Soils
—— Aquic Moisture Regime _Listed on Local Hydric Soils List
— Reducing Conditions _Listed on National Hydric Soils List
X _ Gleyed or Low-Chroma Colors ___ Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes X No
Wetland Hydrology Present? Yes X No Is this Sampling Point Within a Wetland? Yes X No___
Hydric Soils Present? Yes X No__

Remarks: Wetland occurs adjacent to discharge channel.




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

[Projecusite: Hamilton Dome Date: __ 6-26-02
Applicant/Owner: Merit Energy County: Hot Springs
Investigator: Greg Johnson, WEST State:  Wyoming
Do Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes _ | NoX_ | Transect ID:
Is the areaa potentia} Problem Aria? Yes_ | NoX_ | Plot ID: 20 "
L__(If needed. explain on reverse.
VEGETATION
Dominant Plant Species % Cover Stratum Indicator
J.. Scirpus pungens (three-square bulrush) 60 Herb OBL
2. Typha latifolia (broadleaf cattail) 20 Herb OBL
3. Hordeum jubatum (foxtail barley) 10 Herb FAC
4> Scirpus maritimus (saltmarsh bulrush) 10 Herb OBL
- 1
6.
7.
8.
9.
10. , =
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover. . "
-
HYDROLOGY
[ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
——_ Stream, Lake or Tide Gauge Primary Indicators:
—_ Aecrial Photographs (infrared) _X Inundated
v Other _X_Saturated in Upper 12 Inches
"X No Recorded Data Available ___ Water Marks
_X Drift Lines i
Field Observations _X_‘Sedinient Deposits
— Drainage Patterns in Wetlands
Depth of Surface Water 2 (in.) Secondary Indicators (2 or more required)
— Oxidized Root Channels in upper 12 in.
Depth to Free Water in Pit 1 (in.) ___ Water-Stained Leaves
—Local Soil Survey Data
i Depth to Saturated Soil 0 (in.) ___FAC-Neutral Test
| __ Other (Explain in Remarks) I
|
o
I




SOILS

Map Unit Name
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes__ No___
Profile Description X
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist)  (Munsell Moist) =~ _Abundance/Contrast  _Structure, etc,
0-3 10 YR 4/1 A Sandy Clay-
3+ 10 YR 2/1 Gley 2.5/N 40% Sandy Clay
f Hydric Soil Indicators:
____ Histosol — Concretions
— Histic Epipedon _—High Organic Content in Surface Layer in Sandy Soils
___ Sulfidic Odor — Organic Streaking in Sandy Soils
— Aquic Moisture Regime . Listed on Local Hydric Soils List
— Reducing Conditions . Listed on National Hydric Soils List
X Gleyed or Low-Chroma Colors — Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION L _ _
Hydrophytic Vegetation Present? Yes X No__ .
Wetland Hydrology Present? Yes X No____ Is this Sampling Point Within a Wetland? Yes X No___
Hydric Soils Present? Yes X No___

Remarks: Wetland occurs within discharge channel that is entirely covered with wetland vegetation.




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

([ Project/Site: Hamilton Dome Date: __ 6-26-02 1
Applicant/Owner: Merit Energy County: Hot Springs i
Investigator: Greg Johnson, WEST o ; State: Wyoming
Do Normal Circumstances exist on the site? -YesX | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes __ | NoX_ | Transect ID:
| Is the area-a p’ot’entia.l Problem Aria? Yes _ | Nox_ | plot ID 21

VEGETATION
Dominant Plant Species % Cover Stratum Indicator
1, . Scirpus pungens (three-square bulrush) 40 Herb OBL
2. Scirpus maritimus (saltmarsh bulrush) 35 Herb OBL

" 3. Scirpus acutus (hardstem bulrush) 20 Herb OBL

[l 4. Juncus balticus (baltic rush) trace Herb FACW+

I 5. Typha latifolia (broadleaf cattail) trace Herb OBL
6. Distichlis spicata (inland saltgrass) trace Herb FAC+
7. Hordeum jubatum (foxtail barley) , trace Herb FAC
8. Puccinellia nuttalliana (Nuttall’s alkaligrass) trace Herb FACW+
9.

10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). . x o 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY -
___ Recorded Data (Describe in Remarks) [ Wetland Hydrology Indicators:
Stream, Lake or Tide Gauge Primary Indicators:
__ Aerial Photographs (infrared) _ Inundated
Other _X_ Saturated in Upper 12 Inches
_X""No Recorded Data Availabie _X_Water Marks
___ Drift Lines
Field Observations _X_Sediment Deposits
- _X_Drainage Patterns in Wetlands
Depth of Surface Water (in.) Secondary Indicators (2 or more required)
— Oxidized Root Channels in upper 12 in.
Depth to Free Water in Pit (in.) — Water-Stained Leaves
— Local Soil Survey Data
Depth to Saturated Soil 6 (in.) — FAC-Neutral Test
. Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes__ No___
Profile Description '
Depth : Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  Structure,etc. -
0-4 10 YR 4/2 —Clay loam
4+ . _10YR21 Gley 2.5/N 20% Clay
7.5 YR 4/6 15%
I A L
Hydric Soil Indicators:
___Histosol _X Concretions
. Histic Epipedon — High Organic Content in Surface Layer in Sandy Soils
_ Sulfidic Odor — Organic Streaking in Sandy Soils
— Aquic Moisture Regime — Listed on Local Hydric Soils List
— Reducing Conditions __Listed on National Hydric Soils List
X Gleyed or Low-Chroma Colors . Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION a _
Hydrophytic Vegetation Present? Yes X No____ :
Wetland Hydrology Present? Yes X No Is this Sampling Point Within a Wetland? Yes X No_ _
Hydric Soils Present? Yes: X No____

Remarks: Large wetland formed due to séepage from irrigation ditch with discharge water.




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Hamilton Dome Date: _ 6-26-02 |
Applicant/Owner: Merit Energy County: Hot Springs "
Investigator: Greg Johnson, WEST State: Wyoming B
| Do Normal Circumstances exist on the site? YesX_ | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes _ | NoX | TransectID:
Is the area a potential Problem Are;a? Yes No X_ | Plot ID 222
VEGETATION
Dominant Plant Species % Cover Stratum Indicator
L. Scirpus pungens (three-square bulrush) 40 Herb OBL
2. Phragmites australis (common reed) 30 Herb FACW+
" 3. Scirpus acutus (hardstem bulrush) 30 Herb OBL
5.
6.
(7
B
B
I Lo. i
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). ; 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY
—_ Recorded Data (Describe in Remarks) - Wetland Hydrology Indicators:
Stream, Lake or Tide Gauge Primary Indicators:
Aerial Photographs (infrared) X _Imundated
Other X_Saturated in Upper 12 Inches
_X  No Recorded Data Available _X Water Marks
__ Drift Lines f
Field Observations — Sediment Deposits
' _X_Drainage Patterns in Wetlands
Depth of Surface Water 3 (in.) Secondary Indicators (2 or more required)
— Oxidized Root Channels in upper 12 in.
Depth to Free Water in Pit 2 (in.) — Water-Stained Leaves
— Local Soil Survey Data
Depth to Saturated Soil 0 (in.) __FAC-Neutral Test
___ Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes__ No__
Profile Description .
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  _Stmicture, etc
0-3 10YR4/2. Clay loam {
3+ Gley25/N Clay:_
f Hydric Soil Indicators:
___ Histosol v ___Concretions
___ Histic Epipedon —— High Organic Content in Surface Layer in Sandy Soils
___ Sulfidic Odor — Organic Streaking in Sandy Soils
__ Aquic Moisture Regime ___ Listed on Local Hydric Soils List
- Reducing Conditions .. Listed on National Hydric Soils List
X_Gleyed or Low-Chroma Colors —_ Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes. X_No____
Wetland Hydrology Present? Yes X No_
Hydric Soils Present? Yes X No_____

Is this Sampling Point Within a Wetland? Yes X No_

Remarks: Large wetland formed due to‘seepage from irrigation ditch with discharge water.

It




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

|| Project/Site: Hamilton Dome

Date: 6-26-02

[l Applicant/Owner: Merit Energy

County: Hot Springs

[| Investigator: Greg Johnson, WEST

State: Wyoming

Depth of Surface Water 3 (in.)

" Do Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh
|| Is the site significantly disturbed (Atypical situat.?) | Yes _ | NoX_ | Transect ID:
" Istheareaa potentia.l Problem Art:a? Yes _ | NoX_ | Plot ID: 22b
VEGETATION _
" Dominant Plant Species % Cover Stratum Indicator
[ 1. Scirpus pungens (three-square bulrush) 65 Herb OBL

2. Typha latifolia (broadleaf cattail) 20 Herb ’ OBL

3. Scirpus acutus (hardstem bulrush) 5 Hetb | OBL

4. Distichlis spicata (inland saltgrass) Herb FAC+
{L 3. Salicornia rubra (red saltwort) 5 Herb OBL

6.

7.

8.

9.

10. q

Percent of Dominant Species that are OBL, FACW or FAC

(excluding FAC-). 100

Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY

— Recorded Data (Describe in Remarks) [ Wetland Bydrology Indicators:

Stream, Lake or Tide Gauge Primary Indicators:
Aerial Photographs (infrared) X Inundated

, Other _X Saturated in Upper 12 Inches

_X_ No Recorded Data Available -X_ Water Marks

—_ Drift Lines
Field Observations — Sediment Deposits

_X Drainage Patterns in Wetlands
Secondary Indicators (2 or more required)
_ Oxidized Root Channels in upper 12 in.

Depth to Free Water in Pit 2 (in)) — Water-Stained Leaves
——Local Soil Survey Data
Depth to Saturated Soil 0 (in.) — FAC-Neutral Test
. Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name

(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes.__ No__
Profile Description
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) ~ (Munsell Moist) _Abundance/Contrast Structure, etc
R 10YR4/2 Clay loam
3+ Gley 2.5/N Clay_
Hydric Soil Indicators:
_- Histosol — Concretions .
.. Histic Epipedon . High Organic Content in Surface Layer in Sandy Soils
— Sulfidic Odor .. Organic Streaking in Sandy Soils
— Aquic Moisture Regime . Listed on Local Hydric Soils List
| _ Reducing Conditions _Listed on National Hydric Soils List
X Gleyed or Low-Chroma Colors — Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION
“Hydrophytic Vegetation Present? Yes X No__ . |
Wetland Hydrology Present? Yes X _No___ Is this Sampling Point Within a Wetland? Yes X No___
Hydric Soils Present? Yes X No___

Remarks: Large wetland formed due to seepage from irrigation ditch with discharge water.




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

" Project/Site: Hamilton Dome

Date: 6-26-02

{| Applicant/Owner: Merit Energy

County: Hot Springs

|| Investigator: Greg Johnson, WEST

State: Wyoming

Do Normal Circunistances exist on the site? YesX | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes __ | NoX_ | Transect ID:
" Isthe areaa pote"ntia! Problem Ar:,a? Yes_ | Nox_ | Plot ID: 2
VEGETATION
" Dominant Plant Species % Cover Stratum Indicator
ff1. Scirpus pungens (three-square bulrush) 50 Herb OBL
2. Typha latifolia (broadleaf cattail) 30 Herb - OBL
3. Scirpus maritimus (saltmarsh buirush) 20 Herb OBL
7 -
5.
6.
7.
8. -
9.
10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY
[ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
Stream, Lake or Tide Gauge Primary Indicators:
Aerial Photographs (infrared) X Inundated
Other i ~X_ Saturated in Upper 12 Inches
_X_No Recorded Data Available ___ Water Marks
___ Drift Lines
Field Observations — Sediment Deposits

Depth of Surface Water 3 (in.)
Depth to Free Water in Pit 2 (in.)

Depth to Saturated Soil 0  (m

X Drainage Patterns in Wetlands
Secondary Indicators (2 or more required)

—_ Oxidized Root Channels in upper 12 in.

__ Water-Stained Leaves

— Local Soil Survey Data

. FAC-Neutral Test-

____ Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name
(Series and Phase): Drainage Class:
Field Observations.
Taxonomy (Subgroup): Confirm Mapped Type? Yes.__ No__
Profile Description
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  Structure,etc.
0-4 _10YR4/1 —Clay ’
4+ 10 YR 4/1 7.5 YR 4/6 20% _Clay

Hydric Soil Indicators:

___Histosol _X_ Concretions

__.. Histic Epipedon —_ High Organic Content in Surface Layer in Sandy Soils

___ Sulfidic Odor — Organic Streaking in Sandy Soils -

— Aquic Moisture Regime _ Listed on Local Hydric Soils List

— Reducing Conditions Listed on National Hydric Soils List

_X_ Gleyed or Low-Chroma Colors __ Other (Explain in Remarks)
Remarks:

— =
WETLAND DETERMINATION w _
Hydrophytic Vegetation Present? Yes X No____ g "
Wetland Hydrology Present? Yes X No___. Is this Sampling Point Within a Wetland? Yes X No___

Hydric Soils Present? . Yes X No

Remarks: Large wetland formed within channel that receives seepage from irrigation ditch with discharge water.

|



DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

" Project/Site: Hamilton Dome Date: 6-26-02
H Applicant/Owner: Merit Energy County: Hot Springs
" Investigator: Greg Johnson, WEST State: Wyoming
| Do Normal Circumstances exist on the site? YesX_ | No__ | Community ID: shallow marsh
{l Is the site significantly disturbed (Atypical situat.?) | Yes__ | NoX_ | Transect ID:
" Istheareaa potentia} Problem Are;a? Yes__ | NoX_ | Plot ID: 24
VEGETATION
Dominant Plant Species % Cover Stratum Indicator
1. Scirpus pungens (three-square bulrush) 50 Herb OBL
[ 2. Scirpus maritimus (saltmarsh bulrush) 50 Herb OBL
3.
5.
6.
7.
8.
9.
10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY
[ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
_____ Stream, Lake or Tide Gauge Primary Indicators:
_ Aerial Photographs (infrared) X Inundated
___ Other n—— X Saturated in Upper 12 Inches
_X No Recorded Data Available —— Water Marks
== : _X Drift Lines
Field Observations _X_ Sediment Deposits
. Drainage Patterns in Wetlands

Depth of Surface Water 4 (in.)
Depth to Free Water in Pit 0 (in.)

Depth to Saturated Soil .0  (@n)

Secondary Indicators (2 or more required)
—_ Oxidized Root Channels in upper 12 in.
—— Water-Stained Leaves
— Local Soil Survey Data
—_FAC-Neutral Test

___ Other (Explain in Remarks)

Remarks:




SOILS

- ———
Map Unit Name ‘T
(Series and Phase): : Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes__ No__
Profile Description
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  Structure.etc,
0+ _Gley 2.5/N SandyClay
Hydric Soil Indicators:
___Histosol — Concretions
—_ Histic Epipedon __ High Organic Content in Surface Layer in Sandy Soils
I . Sulfidic Odor ___ Organic Streaking in Sandy Soils
—Aquic Moisture Regime —_Listed on Local Hydric Soils List
— Reducing Conditions — Listed on National Hydric Soils List
X _Gleyed or Low-Chroma Colors —__ Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION -
Hydrophytic Vegetation Present? Yes X _No
Wetland Hydrology Present? Yes X _No Is this Sampling Point Within a Wetland? Yes X No ___
Hydric Soils Present? _ Yes X No

Remarks: wetland is within bottom of drainage that carries discharge.




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

" Project/Site: Hamilton Dome

Date: 6-27-02

—

Applicant/Owner: Merit Energy

County: Hot Springs

Investigator: Greg Johnson, WEST

State: Wyoming

Do Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh
|| Is the site significantly disturbed (Atypical situat.?) | Yes__ | No.X_ | Transect ID:
" Istheareaa poten:tia'l Problem Are‘a? Yes _ | NoX_ | Plot ID: 25
VEGETATION
" Dominant Plant Species % Cover Stratum Indicator
{l 1. Juncus balticus (baltic rush) 85 Herb FACW+
2. Typha latifolia (broadleaf cattail) 10 Herb OBL
3. Hordeum jubatum (foxtail barley) 5 Herb FAC
4.
5.
6.
7
8.
9.
[ 10. : ,
Percent of Dominant Species that are OBL, FACW or FAC
- ~(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY
___ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
. Stream, Lake or Tide Gauge Primary Indicators:
— Aerial Photographs (infrared) —— Inundated
. Other ~X_Saturated in Upper 12 Inches
_X_ No Recorded Data Available — Water Marks
— Drift Lines
Field Observations — Sediment Deposits
, ~X_ Drainage Patterns in Wetlands
Depth of Surface Water (in) Secondary Indicators (2 or more required)
— Oxidized Root Channels in upper 12 in. ||
Depth to Free Water in Pit 4 (in.) — Water-Stained Leaves
. Local Soil Survey Data
Depth to Saturated Soil 0 (in.) ___FAC-Neutral Test I
il — Other (Explain in Remarks)

Remarks:




SOILS

—

Map Unit Name :
(Series and Phase): : i Drainage Class:
Field Observations
Taxonomy (Subgroup): _.___. : Confirm Mapped Type? Yes__ No__
Profile Description '
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon  (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  Structure,etc.
0-2 10 YR 5/2 _Clay_
2+ 10 YR 4/1 Gley 2.5/N 30% Clay
7.5 YR 4/6 10%

Hydric Soil Indicators:

__ Histosol _X Concretions

.. Histic Epipedon . High Organic Content in Surface Layer in Sandy Soils

__ Sulfidic Odor ___ Organic Streaking in Sandy Soils

— Aquic Moisture Regime ___Listed on Local Hydric Soils List

—— Reducing Conditions __ Listed on National Hydric Soils List

X Gleyed or Low-Chroma Colors . Other (Explain in Remarks)
Remarks:

e B e g e e
WETLAND DETERMINATION _

Hydrophytic Vegetation Present? Yes X _No_ e »
Wetland Hydrology Present? Yes X No____ Is this Sampling Point Within a Wetland? Yes X No___
Hydric Soils Present? Yes X No

‘Remarks: wetland is adjacent to irrigation ditch that carries discharge water.




- DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Hamilton Dome Date: 6-27-02
Applicant/Owper: Merit Energy County: Hot Springs
Investigator: Greg Johnson, WEST State: Wyoming
Do Normal Circumstances exist on the site? YesX_ | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes __ | No X | TransectID:
Isthe area a potentia_l Problem A‘n:a? Yes_ | Nox_ | Plot D 2%
VEGETATION
Dominant Plant Species % Cover Stratum Indicator
1. Scirpus acutus (hardstem bulrush) 80 Herb OBL
2. Scirpus pungens (three-square bulrush) 10 Herb OBL
3. Juncus balticus (baltic rush) 5 Herb FACW+
4, Hordeum jubatum (foxtail barley) 5 Herb FAC
5.
6.
7.
8.
9.
10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY
[ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
—_ Stream, Lake or Tide Gauge Primary Indicators:
—. Aecrial Photographs (infrared) _X_ Inundated
Other _X_Saturated in Upper 12 Inches
_X_ No Recorded Data Available ___ Water Marks
f , __ Dirift Lines
Field Observations —. Sediment Deposits
X _Drainage Patterns in Wetlands
Depth of Surface Water Upto3 (in) Secondary Indicators (2 or more required)
— Oxidized Root Channels in upper 12 in. |
Depth to Free WaterinPit _____ 3 (in) . Water-Stained Leaves
—Local Soil Survey Data
Depth to Saturated Soil —0 _ (n) — FAC-Neutral Test
___ Other (Explain in Remarks)
Remarks:




SOILS

Map Unit Name
(Series and Phase): : . Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes__ No__
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) ~_Abundance/Contrast  Structure,etc,
0-2 AOYRS52 Clay loam
2+ _Gley 2.5/N Clay
l
Hyadric Soil Indicators:
___Histosol ___ Concretions
— Histic Epipedon _ High Organic Content in Surface Layer in Sandy Soils
— Sulfidic Odor ___ Organic Streaking in Sandy Soils
— Aquic Moisture Regime — Listed on Local Hydric Soils List
—. Reducing Conditions . Listed on National Hydric Soils List
X Gleyed or Low-Chroma Colors ___ Other (Explain in Remarks)
Remarks:
1!
WETLAND DETERMINATION
Hydrophytic Vegetation Present?  Yes X_ No
Wetland Hydrology Present? Yes X No__ Is this Sampling Point Within a Wetland? Yes X No_ _
Hydric Soils Present? . YesX No___

Remarks: Wetland is fringe around excavation on irrigation ditch that carries discharge water.




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

“ Project/Site: Hamilton Dome Date: 6-27-02
I Applicant/Owner: Merit Energy County: Hot Springs
Investigator: Greg Johnson, WEST State: Wyoming
Do Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes __ | No_X_ | Transect ID:
Ji Is the area a potentja.l Problem Area? Yes_ | NoX_ | Plot D: 97
IL_(f needed. explain on reverse.)
VEGETATION
r Dominant Plant Species .- % Cover Stratum Indicator
i 1. Juncus balticus (baltic. rush) : 80 Herb FACW+
[ 2. Typha latifolia (broadleaf cattail) 15 Herb OBL
3. Scirpus acutus (hardstem bulrush) 5 Herb OBL
5.
6.
7.
8.
9.
10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
t
HYDROLOGY
[ Recorded Data (Describe in Remarks) | Wetland Hydrology Indicators:
. Stream, Lake or Tide Gauge Primary Indicators:
Aerial Photographs (infrared) _X_Inundated
Other : _X_Saturated in Upper 12 Inches
_X_ No Recorded Data Available ' —._ Water Marks
2 — Drift Lines
Field Observations —— Sediment Deposits
_X_Drainage Patterns in Wetlands
Depth of Surface Water 1  (n) Secondary Indicators (2 or more required)
—_ Oxidized Root Channels in upper 12 in.
Depth to Free WaterinPit ___3 ___ (in) — Water-Stained Leaves
— Local Soil Survey Data
Depth to Saturated Soil 0 . (in) ___FAC-Neutral Test
= ___ Other (Explain in Remarks) |

Remarks: u

S




SOILS

Map Unit Name
(Series and Phase): ‘Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes__ No__
Profile Description
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) =~ _Abundance/Contrast ~ Structure,efc.
Il 0-2 10 YR 5/2 Clayloam
2+ _Gley 2 5/N Clay
Hydric Soil Indicators: I
___Histosol . ___Concretions
___ Histic Epipedon _High Organic Content in Surface Layer in Sandy Soils
—_ Sulfidic Odor . Organic Streaking in Sandy Soils
__ Aquic Moisture Regime _Listed on Local Hydric Soils List
___Reducing Conditions ___Listed on National Hydric Soils List
X Gleyed or Low-Chroma Colors — Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes X_ No
Wetland Hydrology Present? Yes X _No____ Is this Sampling Point Within'a Wetland? Yes X No___
Hydric Soils Present? Yes X No____ !

Remarks: Wetland is adjacent to irrigation ditch that carries discharge water.




DATA FORM >
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Hamilton Dome Date: __ 6-27-02
Applicant/Owner: Merit Energy County: Hot Springs
Investigator: Greg Johnson, WEST State: Wyoming
Do Normal:Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes __ | NoX _ | TransectID:
Is the-area a pot'entia'l"Pr_gblem Area? Yes_ | Nox_ | Plotm: 28
VEGETATION
Dominant Plant Species % Cover Stratum Indicator
1. Juncus balticus (baltic rush) - 85 Herb FACW+
2. Tamarix chinensis (Chinese tamarisk) 10 Shrub FACW
3. Alopecurus arundinaceus (creeping foxtail) 5 Herb FAC
4, '
B
6.
7.
8.
I
[l 10.
Percent of Dominant Species that are OBL, FACW or FAC
_(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY
__ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
’ Stream, Lake or Tide Gauge Primary Indicators:
. Aerial Photographs (infrared) — Inundated
Other _X_Saturated in Upper 12 Inches
_X_ No Recorded Data Available — Water Marks
____ Drift Lines
Field Observations — Sediment Deposits
_X_ Drainage Patterns in Wetlands
Depth of Surface Water (in.) Secondary Indicators (2 or more required)
. Oxidized Root Channels in upper 12 in.
Depth to Free Water in Pit (in.) __ Water-Stained Leaves
__Local Soil Survey Data
“ Depth to Saturated Soil — 5  (in) — FAC-Neutral Test
___. Other (Explain in Remarks)
Remarks:




SOILS

Map Unit Name
(Series and Phase): : Drainage Class:
Field Observations
Taxonomy (Subgroup): , Confirm Mapped Type? Yes.__ No__
I Profile Description
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) Abundance/Contrast Structure. etc.
0-2 10 52 _Clay loam
2+ Gley 2.5/N Clay:
Hydric Soil Indicators:
I — Histosol — Concretions
— Histic Epipedon __High Organic Content in Surface Layer in Sandy Soils
___ Sulfidic Odor __ Organic Streaking in Sandy Soils
— Aquic Moisture Regime ___Listed on Local Hydric Soils List
—_ Reducing Conditions ___ Listed on National Hydric Soils List
X_ Gleyed or Low-Chroma Colors — Other (Explain in Remarks) “
Remarks:
WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes X _No
Wetland Hydrology Present? Yes X_No
Hydric Soils Present? ‘ Yes. X No

" Is this Sampling Point Within a Wetland? Yes X No___

Remarks: Wetland is adjacent to irrigation ditch that carries discharge water.

!
i
l__'- . S - e




_ DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Hamilton Dome Date: 6-27-02
Applicant/Owner: Merit Energy County: Hot Springs

Investigator: Greg Johnson, WEST State: Wyoming

Do Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh

Is the site significantly disturbed (Atypical situat.?) Yes __ | NoX | Transect ID:

Istheareaa -potentia? Problem Aria? Yes_ | Nox_ | Plot D: 29 i

I—(f needed. explain on reverse. -

r‘_’]L'GETA’I‘ION _

' TDominant Plant Species % Cover Stratum Indicator
1. Scirpus pungens (three-square bulrush) 85 Herb OBL
2. Juncus balticus (baltic.rush) 10 Herb FACW+
3. Typha latifolia (broadleaf cattail) 5 Herb OBL
5.

6.
7.
8.
9.
10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). __100
Remarks: Dominance determined using ocular estimate of percent cover.

HYDROLOGY -

____ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:

___ Stream, Lake or Tide Gauge Primary Indicators:

— Aerial Photographs (infrared) _X Inundated

_____ Other _X_Saturated in Upper 12 Inches
_X_ No Recorded Data Available —__ Water Marks

“ ___ Drift Lines

Field Observations —_ Sediment Deposits
_X_Drainage Patterns in Wetlands
Depth of Surface Water 1 (in.) Secondary Indicators (2 or more required)
_ Oxidized Root Channels in upper 12 in.
Depth to Free Water in Pit 2 (in.) — Water-Stained Leaves
_—_Local Soil Survey Data
Depth to Saturated Soil — 0 (in) . FAC-Neutral Test
___ Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name
(Series and Phase): i Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes___ No___
Profile Description
Depth Matrix Color -  Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) =~ _Abundance/Contrast _Structure, etc.
0-3 10 YR 5/2 Clay loam
3+ 10YR 472 Gley25/N 15% Clay
75 YR 4/4 20%
Hydric Soil Indicators:
___ Histosol _X Concretions
____ Histic Epipedon _ High Organic Content in Surface Layer in Sandy Soils
— Sulfidic Odor __Organic Streaking in Sandy Soils
_ Aquic Moisture Regime . Listed on Local Hydric Soils List
. Reducing Conditions — Listed on National Hydric Soils List
X Gleyed or Low-Chroma Colors _ Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION _

Hydrophytic Vegetation Present? Yes X _No

Hydric Soils Present? Yes X No__

Wetland Hydrology Present? Yes X _No___ Is this Sampling Point Within a Wetland? Yes X No

Remarks: Wetland is adjacent to irrigation ditch that carries discharge water.




——

DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Hamilton Dome Date: 6-27-02
Applicant/Owner: Merit Energy County: Hot Springs
Investigator: Greg Johnson, WEST State: Wyoming
Do Normal Circumstances exist on the site? YesX_ | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes __ | NoX | Transect ID:
Isthe area a potentia} Problem Art:a? Yes _ | NoX_ | Plot ID: 30
VEGETATION __
Dominant Plant Species % Cover Stratum Indicator
1. Scirpus pungens (three-square bulrush) 100 Herb OBL
2,
3.
4,
5.
6.
7.
8.
9.
10.
Percent of Dominant Species that are OBL, FACW or FAC
(excluding FAC-). 100
Remarks: Dominance determined using ocular estimate of percent cover.
HYDROLOGY _
[ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
. Stream, Lake or Tide Gauge Primary Indicators:
—_ Aerial Photographs (infrared) _X_Inundated
Other X Saturated in Upper 12 Inches
_X_ No Recorded Data Available ____ Water Marks -
— Drift Lines.
Field Observations — Sediment Deposits
_ Drainage Patterns in Wetlands
Depth of Surface Water 4 (in.) Secondary Indicators (2 or more required)
—. Oxidized Root Channels in upper 12 in.
Depth to Free Water in Pit 0 (in.) ___ Water-Stained Leaves
—Local Soil Survey Data
Depth to Saturated Soil 0 (in.) . FAC-Neutral Test
— Other (Explain in Remarks)
Remarks: '




SOILS

Map Unit Name
(Series and Phase): : Drainage Class:
‘ Field Observations v
Taxonomy (Subgroup): Confirm Mapped Type? Yes _ No__
Profile Description
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  Structure.etc.
0-3 10 YR 4/1 Clay loam
3+ 10 YR 4/1 ley 2.5 25% Clay
Hydric Soil Indicators:
\

___Histosol . Concretions

__ Histic Epipedon . High Organic Content in Surface Layer in Sandy Soils

—__ Sulfidic Odor .. Organic Streaking in Sandy Soils

_ Aquic Moisture Regime _ Listed on Local Hydric Soils List

— Reducing Conditions __Listed on National Hydric Soils List

X_ Gleyed or Low-Chroma Colors —_ Other (Explain in Remarks)
Remarks:

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes X No___
Wetland Hydrology Present? Yes X _No___. Is this Sampling Point Within a Wetland? Yes X No_ _
Hydric Soils Present? Yes X No__ :

Remarks: Wetland is fringe around excavation on irrigation ditch that carries discharge water.




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Hamilton Dome | Date: __ 6-27-02
Applicant/Owner: Merit Energy County: Hot Springs
Investigator: Greg Johnson, WEST State: Wyoming
Do Normal Circumstances exist on the site? YesX | No__ | Community ID: shallow marsh
Is the site significantly disturbed (Atypical situat.?) Yes _ | NoX | Transect ID:
Isthe areaa pétzntia.l Problem Aria? Yes_ | NoX_ | PlotID: 31
VEGETATION =
Dominant Plant Species 1 % Cover Stratum Indicator
1. Juncus batlticus (baltic.rush) 85 Herb FACW+
2. Typha latifolia (broadleaf cattail) 10 Herb OBL
3. Carex nebraskensis (Nebraska sedge) 5 Herb OBL
4. G,
5.
6.
7.
8.
9.
10.
Percent of Dominant Species that are OBL, FACW or FAC
It (excluding FAC-). 100

Remarks: Dominance determined using ocular estimate of percent cover.

=
HYDROLOGY
[~ Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
— Stream, Lake or Tide Gauge Primary Indicators;
Aerial Photographs (infrared) X Inundated
Other » X _Saturated in Upper 12 Inches
_X_ No Recorded Data Available ___ Water Marks
r ___ Drift Lines
Field Observations — Sediment Deposits
—_Drainage Patterns in Wetlands
Depth of Surface Water 6 (in.) Secondary Indicators (2.or more required)
___ Oxidized Root Channels in upper 12 in.
Depth to Free Water in Pit 0 (in.) — Water-Stained Leaves V
. Local Soil Survey Data
Depth to Saturated Soil 0 (in.) — FAC-Neutral Test
__ Other (Explain in Remarks)

Remarks:

Ir



SOILS

Map Unit Name
(Series and Phase): Drainage Class:
Field Observations
Taxonomy (Subgroup): Confirm Mapped Type? Yes__ No__
Profile Description
Depth Matrix Color Mottle Colors Mottle Texture, Concretions,
(inches) Horizon (Munsell Moist) = (Munsell Moist) = _Abundance/Contrast  Structure,etc,
0-3 10 YR 4/1 —Clay loam
3+ 10 YR 4/1 Gley 2.5/N 25% Clay
Hydric Soil Indicators:
_Histosol _ Concretions
. Histic Epipedon . High Organic Content in Surface Layer in Sandy Soils: *
— Sulfidic Odor — Organic Streaking in Sandy Soils
__ Aquic Moisture Regime _ Listed on Local Hydric Soils List
___Reducing Conditions __Listed on National Hydric Soils List
X Gleyed or Low-Chroma Colors —. Other (Explain in Remarks)
Remarks:
il
WETLAND DETERMINATION
| Hydrophytic Vegetation Present? Yes X _No ____
Wetland Hydrology Present? Yes X _No__ Is this Sampling Point Within a Wetland? Yes X No___
Hydric Soils Present? Yes X No____

Remarks: Wetland is adjacent to irrigation ditch that carries discharge water.




Appendix B. Photographs of wetlands created by Hamilton Dome discharge



Wetlands along west discharge drainage (data point 1)
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