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Introduction

This amphibian survey was conducted within approximately one acre of wetlands
north of Rimini, Montana, located within Township 9 North, Range 5 West, NE % of the
NE ¥ of Section 32, in Lewis and Clark County. The survey area is located within the
Helena National Forest, which is managed by the U.S. Forest Service (USFS). A wetland
restoration and amphibian habitat enhancement project is proposed along a 300-yard
stretch of Tenmile Creek north of Rimini. The project would consist of lowering an
existing rock berm along Tenmile Creek, connecting wetlands on the western and eastern
sides of Rimini Road by installing culverts, installing an amphibian friendly tunnel, and
adding stream diversity and fish structures.

The objective of the survey was to determine if the Western toad, Bufo boreas, is
in the project area and to assess the possible impacts of the project on the toad. The
subspecies of Western toad that occurs in Montana is the boreal toad, Bufo boreas boreas
(Werner et al. 2004). The Western toad is found in a variety of habitats including
wetlands, forests, woodlands, sagebrush, meadows, and floodplains in mountains and
mountain valleys (Maxell 2000, Werner et al. 2004).

Within the last 30 years populations of Western toads have crashed in Colorado,
Utah, southeast Wyoming, and New Mexico (Maxell 2000). Although the Western toad
population in Montana was thought to be stable, surveys in the late 1990s revealed that
toads were absent from a large number of their historic locations and occupied an
extremely small proportion of suitable habitat (Maxell 2000). Factors contributing to the
toad’s decline may include spread of the chytrid fungus, mortality along highways,
predation by ravens, trampling of metamorphs by livestock, toxic effects of antimycin,
rotenone, insecticides, and heavy metals on toad tadpoles and larvae, and weakened
immune systems from increasing ambient levels of UV-B light (Maxell 2000).

As a result of these declines, in 1999 the USFS classified the Western toad as a
sensitive species in all Region 1 Forests, which includes 12 national forests in
northeastern Washington, northern Idaho, and Montana (USFS 1999). A sensitive
species is a plant, bird, mammal, reptile, amphibian, fish, or invertebrate designated by
the Regional Forester whose: population viability is a concern on National Forests within
a Region; current population and/or habitats have been reduced/restricted; populations
and/or habitats are considered vulnerable to certain management activities; or monitoring
requires a special emphasis (USFS 2006).

There are few records of Western toad in the project area. Several years ago a
biologist who lives in Rimini observed a Western toad in a meander channel about ¥4
mile to the north of the project area, along the road between Tenmile Creek and a wetland
meander that was cut off by the roadway (Eakin 2006). However, the Columbia spotted
frog, Rana luteiventris, is the only amphibian species that the biologist and his children,
who participate in the FrogWatch program, have observed in the project area wetlands
(Eakin 2006).
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The nearest Montana Natural Heritage program records for Western toads include
2002-2004 observations from inactive beaver ponds 3.5 miles to the southeast of Rimini
and 2000 and 2002 observations in the Sure Thing Swamps approximately 4.5 miles to
the southwest of Rimini (MNHP 2006).

Methods

Sites for the amphibian survey were identified through conversations with a
senior biologist from the URS Corporation who resides in Rimini, the coordinator of the
Upper Tenmile Watershed Group, and study of 2004 aerial photos.

The amphibian survey was conducted on the morning of June 13, 2006. Wetland
margins were searched for adults and juveniles while walking slowly along the edge, in
accordance with the amphibian survey procedures described in Sampling Amphibians in
Lentic Habitats (Thoms et al. 1997). Because Western toads breed between May and
July, entwining strings of eggs around vegetation or scattering eggs loose on the bottom
of the body of water (Werner et al. 2004), a visual search was also conducted for egg
masses attached to vegetation or egg strings in open water. Western toads breed in
standing water in shallow areas of large and small lakes, beaver ponds, temporary ponds,
slow-moving streams, backwater channels of rivers, roadside ditches, or gravel pits
(Maxell 2000, Werner et al. 2004).

Information on the time of day, weather conditions, site features, and species
observed were recorded on a standardized U.S. Fish and Wildlife Service data sheet
(Appendix A).

Results and Discussion

No Western toads or evidence of their egg masses were detected within the survey
area. Although no toads were detected, it is generally impossible to confirm a species’
absence from an area (MacKenzie 2005). The nondetection of the toad may be the result
of the survey failing to detect toads that are actually present in the project area
(MacKenzie 2005). It is possible that individual toads could have been obscured by
vegetation and not detected or occasionally use the wetlands but were present in another
part of the landscape at the time of the survey. However, given that local residents have
not observed the toad in the wetlands odds are the toad is not normally present within the
survey area.

Four adult Columbia spotted frogs were observed in the wetlands on the western
side of the road (Appendix A). Numerous spotted frog tadpoles were observed in the
wetlands on the western and eastern sides of the road. No spotted frog egg masses were
observed in the water, possibly because the survey was conducted at the end of the
spotted frog breeding season, which runs from mid-March to mid-June (Maxell 2000).
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Columbia spotted frogs are the most common frog in the mountains and mountain
valleys of western Montana and are found in the majority of water bodies that have
emergent vegetation and do not have fish or bullfrogs (Maxell 2000). Although spotted
frogs are highly aquatic and are normally not found far from the marshy edges of ponds
or lakes, they commonly bask and forage outside several feet from the water’s edge and
may move up to 1.5 kilometers (0.9 miles) to a seasonal breeding, foraging, or
overwintering site (Maxell 2000). Therefore, it is highly probable that spotted frogs cross
Rimini Road to bask, forage, or breed. The construction of one or more amphibian
friendly tunnels or culverts could help reduce the number of adults killed on the road.
Because Columbia spotted frogs are found most often in water bodies that do not contain
fish, the merits of introducing fish spawning habitat in the wetlands must be weighed
against decreasing the local spotted frog population.
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Site Data Form for Lentic Breeding Amphibian and Aquatic Reptile Surveys

J GPS / GPS GPS GPS !
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Camera / Photo Frame Number(s)/ /
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— —

Weather: Clear @rlly Cloudy \; Overcast Rain Snow Wind: Q?alm\> Light Strong

Air Water Water

Temp »$5 °C_| Temp ﬂ//‘w‘ °C | pH /‘//ﬁ Color: @ Stained Turbidity: @;1?) Cloudy

Habitat Lake/ Jelland)\ Bog/ Backwater/ Spring/ Active Inactive Site Site Ditch/ Reservoir/ Well/

Type: Pond Marsh Oxbow Seep Beaver Pond Beaver Pond Drv Multipooled Puddle Stockpond Tank
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Amphibian Time at first E L M J A No. Egg 5-20mm larvae <10 =100 <1000
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Tissue Voucher Breeding , If breeding with fish Y N
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Amphibian Time at first E L M I A No. Egg o . <10 <100 <1000
Species detection Masses 3-20mm larvac <10K. >10K
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larvae =10k S10K larvae 10K >10K Juveniles Adults
Tissue Voucher Breeding If breeding with fish v N
Number Number with Fish? Y N is cover present?

Amphibian Time at first E L M I A No. Egg 5.20mm larvae <10 =100 <1000
Species detection Masses B <10K 10K
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Reptile Timeatfirst | E J A Number SVL Tissue Voucher
Species detection Individuals in CM Number Number
Reptile Timeatfirst | E 1 A Number SVL Tissue Voucher
Species detection Individuals in CM Number Number
Reptile Timeatfist [ E J A Number SVL Tissue Voucher
Species detection Individuals in CM Number Number
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Site Map For Lentic Breeding Amphibian and Aquatic Reptile Surveys
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Figure 4. Looking north from open area of wetland in southern end of wetland area.

App A-10



Figure 6. Loong north from central portin of wetland area.
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at potential wetland restoration area on eastern side of road.
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Flgure 10' Lookmg north at 'northern'end of pro;ect area.
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ANALYTICAL DATA REPORT
Tenmile Creek Near Rimini, Mt

1. BACKGROUND INFORMATION

A 300 linear yard rock and gravel dike, was built in 1981
to canalize a section of Upper Tenmile Creek near the Town
of Rimini following an extreme flood event which over-ran
and washed out the Rimini Road. The dike separates the
stream course from i1ts floodplain, as well as adjacent
springs and associated wetlands.

The existing situation causes the stream flow to accelerate
through the canalized reach and incise the streambed
immediately below the canalized section, to erode the
downstream meadow soils and undercut the stream banks, to
increase downstream meanders, to exacerbate the potential
for flooding downstream of the subject reach, and to
severely attenuate the spawning beds of the local trout
fishery.

The object of this Sampling and analysis is the obtaining
of samples from the rock and gravel to be removed to
determine characterization and possible disposal options.
IT possible water/sediment samples will also be obtained
from the wetlands.

2. SAMPLE COLLECTION

Two rock samples were obtained from the dike, and two
surface water and two sediment samples were obtained from
the adjoining wetlands. The dike only consisted of rocks
so the two rock samples were obtained from two areas of the
dike. This was a deviation from the Sampling and Analysis
Plan, where six samples of loose fill soils between the
rocks was called for. The two rock samples are, however,
representative of the dike contents. Along with the wet
lands surface water samples, sediment samples were also
obtained.

The samples obtained were:
Surface water samples:

UTCRM-W-1-6/13/06
UTCRM-W-2-6/13/06
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Sediment samples:
UTCRM-SD-1-6/13/06
UTCRM-SD-2-6/13/06

Rock samples:
UTCRM-R-1-6/13/06
UTCRM-R-2-6/13/06

3. SAMPLE ANALYSIS
3.1. SAMPLE DISPASISTION

All samples were sent to USACE ECB Lab in Omaha, Nebraska.
The rock samples were then sent to Energy Labs in Billings,
Montana where the rock was ground to a fine grain material.
Part of the ground material was used for Acid Base
Accounting (ABA) analysis at Energy labs and some was sent
back to Omaha for metals analysis. The surface water and
sediment samples were analyzed for metals at ECB.

3.2. ANALYTICAL METHODS

The following methods used by the USACE/ECB Laboratory are:

Parameters Analytical Methods Extraction
TAL Metals Water EPA Method 6010B, 3005A
TAL Metals soil EPA Method 6010B, 3050A
Hg water EPA method 7470A
Hg soil EPA method 7471A

Acid Base Accounting at Energy lab, Montana
ABA *

* Analysis shall be denoted as Acid Base Accounting (ABA), Sulfur forms, Exchangeable
Acidity and SMP buffer

3.2.1. Analytical Sensitivity

Required analytical sensitivity (MDL and RL) are the ECB
and Energy laboratory set criteria for the analytical
methods.

4. DATA  QUALITY INDICATORS AND MEASUREMENT  QUALITY
OBJECTIVES

Measurement quality objectives (MQOs) to be followed are
prescribed within the EPA methodology. Laboratory quality
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control samples and data quality indicators will be
utilized in accordance with the ECB’s Laboratory Quality
Assurance Manual. Routine internal quality control checks
are placed in the measurement system to assess the quality
of the data generated. These checks typically include: with
each preparative batch, a Method Blank, a Matrix Spike and
Matrix Spike Duplicate, a Laboratory Duplicate, and a
Laboratory Control Sample. Inclusion of the Matrix Spike,
Matrix Spike Duplicate and Laboratory Duplicate are
contingent on sufficient sample material being provided.

In addition to the checks within the preparative batch
there are analysis batch checks that are also completed
(retained on file by the laboratory, but typically not
reported In a standard data package) including Calibration
Blanks and Continuing Calibration Verifications.

Additional samples are analyzed periodically (results
retained on file) and may include reagent blanks, second
source check standards and other performance checks.
External quality control checks are provided in the form of
Performance and System Audits and Surveillance. For a more
complete description of these checks, including their
frequency of measurement, acceptance criteria and
corrective action protocol, refer to the USACE/ECB
Laboratory Quality Management Manual (USACE, 2001).

5. DATA QUALITY REVIEW

Data quality review Is the process for assuring that data
verification and validation will be implemented iIn an
objective and consistent manner. Data verification and
validation is the conformation by examination and objective
evidence that specific requirements of the SAP and intended
use of the data have been fulfilled. Data verification is
the process of evaluating the completeness, correctness,
and conformance of a specific data set against the method,
procedural, or contractual requirements. Data validation
is an analyte- and sample-specific process that extends the
evaluation of data beyond method, procedural, or
contractual compliance (i.e., verification) to determine
the analytical quality of a specific data set. Data
verification and validation will be performed by the
project chemist and documented within a Quality Control
Summary Report (QCSR). The QCSR is found in Appendix A.

6. ANALYTICAL DATA TABLES

The qualified data is given in Appendix B. The data given
in the analytical results tables has been reviewed by the
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analytical laboratory (USACE/ECB laboratory). Data quality
review will be based on meeting the project’s data quality
objectives. If data verification and validation indicate
that any data quality objectives can’t be achieved, that
information will be provided to Project Manager. The Chain-
of-Custody i1s Appendix C. The Laboratory Analytical Data
is in Appendix D.

7. DATA INTERPRETATION

The two rock samples that were obtained from the material
to be removed from within the canalized section of Upper
Tenmile Creek were analyzed for total RCRA heavy metals.
The total metals analytical results will be used to
determine possible placement of the material and the 20
time will be used to give an indication of the leachability
of the material.

The RCRA metals results of the rock obtained from the dike
is given iIn Table 3 of Appendix B. The total metals
results, by using the 20 times rule in TCLP analysis, show
that even 1T the metals iIn the rock were 100 % leachable
the material would pass TCLP analysis. An example: The
lead content of disposable material would have to be 100
mg/kg and 100 % leachable to obtain the TCLP regulatory
level of 5 mg/l for lead. All metals in the two samples
(UTCRM-R-1-6/13/06 and UTCRM-R-2-6/13/06) obtained from the
dike would pass TCLP analysis.

Since the materials are from areas of mine tailings acid
base accounting will be determined. Acid Base Accounting is
the determination of the balance between the acid
production and acid consumption properties of waste
material. These two parameters are represented in the data
table by Neutralization Potential and Acid Potential. The
differences and ratios are represented NNP and NPR
respectively.

Neutralization Potential NP
Acid Potential AP
Net Neutralization Potential NNP = NP — AP
Neutralization Potential Ratio NPR = NP/AP.

The units are expressed in parts per thousand (ppt). The
units on the ABA data (Table 4, Appendix B) is expressed in
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t/kt (tons/kilatons). This is parts per thousand.

The predominate acid neutralization compound is calcium
carbonate and the predominate acid producing compound 1is
reduced forms of sulfur. NNP is given in the data table as
Acid/Base Potential.

The criteria used for interpretation are as follows:

NNP > 20 non acid producing
NNP  <-20 acid producing

NNP -20 to 20 variable

NPR < 1 acid producing

NPR > 3 non acid producing

From the analytical parameters NP and AP the acid base
accounting can be determined, and an estimate of the acid
production or acid neutralization of the material can be
determined.

From the ABA data in Table 4 of Appendix B the NNP values
are within the range of -20 to 20. This indicates that the
overall acid production/neutralization properties or
Acid/Base potential of the dike contents is variable.

The Neutralization Potential Ratio NPR = NP/AP can not be
calculated since division by a zero value is undefined,
however if it Is assumed that the Acid Potential AP is very
small then the NPR value would be very large, and non acid
producing.

Wetlands water samples were also analyzed for RCRA metals.
The sediment metals contents i1s significant, especially AS,
and lead. The surface water samples from the pools in the
wetlands appears to only have significant values of As.
This is consistent with the solubility properties of As.
The reduced form of As (As I111) is the most soluble form
and 1In stagnant pools with much organic growth the water
would be low in oxygen and thus in a reduced state where
the solubility As is iIncreased.
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APPENDIX A

Quality Control Summary Report
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QUALITY CONTROL SUMMARY REPORT

For

Upper Tenmile Creek,
Rock and Gravel Dike
Rimini, Montana

July 2006

App B - 7



Upper Tenmile Creek,

A review of the batch quality control samples for the following
analytical batches has been performed and appropriate qualifiers
applied to the data.

WG17613/WG17632 Water RCRA Metals:

Samples: UTCRM-W-1-6/13/06
UTCRM-W-2-6/13/06

COC, Shipping and Handling were as required. Samples were as obtained
from contractor.

Method Blank was non detect for metals.

Lab Matrix duplicate RPD was within criteria. No qualification
applied.

Matrix Spike/Matrix Spike Duplicate: RPD and % Rec were within
criteria. No qualification required.

LCS was within criteria. No qualification applied.

QUALIFICATIONS No qualifications applied and data is usable.

WG17678/WG17617 Sediment TAL Metals:

Samples: UTCRM-SD-1-6/13/06
UTCRM-SD-2-6/13/06

COC, Shipping and Handling were as required. Samples were as obtained
from contractor.

Method Blank was non detect for metals.

Lab Matrix duplicate RPD was within criteria. No qualification
applied.

Matrix Spike/Matrix Spike Duplicate: RPD and % Rec were within
criteria. No qualification required.

LCS was within criteria. No qualification applied.

QUALIFICATIONS No qualifications applied and data is usable.

WG17679/WG17684 Rock, TAL Metals:

Samples: UTCRM-R-1-6/13/06
UTCRM-R-2-6/13/06
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COC, Shipping and Handling were as required. Samples were as obtained
from contractor.

Method Blank was non detect for metals.

Lab Matrix duplicate RPD was within criteria. No qualification
applied.

Matrix Spike/Matrix Spike Duplicate: RPD and % Rec were within
criteria. No qualification required.
LCS was within criteria. No qualification applied.

QUALIFICATIONS No qualifications applied and data is usable.
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APPENDIX B

Analytical Data Results Tables
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Table 1. Surface Water RCRA Metals (Methods 6010B/7470A)

Method Detection | Laboratory Reporting SIS A GRS R
Analyte Limit (ug/L) Limit (ug/L) 6/13/06 6/13/06
(ug/L) (ug/L)
As 3 15 39 71
Ba 0.5 2.5 26.2 14
Cd 0.5 2.5 1] u
Cr 2 10 u u
Pb 2 10 u u
Hg 0.02 0.1 u u
Se 4 20 u u
Ag 1 5 u u
Table 2. Sediment, RCRA Metals (Methods 6010B/7471A)
. Laboratory UTCRM-SD-1- UTCRM-SD-2-
Analyte MEEE%? (?ﬁéfﬁg)o f Reporting Limit 6/13/06 6/13/06
(mg/kg) (mg/kg) (mg/kg)
As 0.6 3.0 3010 1100
Ba 0.1 0.5 166 271
Cd 0.1 0.5 93.2 11.2
Cr 0.4 2.0 13 12
Pb 0.4 2.0 7310 572
Hg 0.001 0.005 0.197 0.088
Se 0.8 4.0 u 1]
Ag 0.2 1.0 24.4 2.9
Table 3. Rock, RCRA Metals (Methods 6010B/7471A)
. Laboratory UTCRM-R-1- UTCRM-R-2-
Analyte MEEE%? (?ﬁéfﬁg)o f Reporting Limit 6/13/06 6/13/06
(mg/kg) (mg/kg) (mg/kg)
As 0.6 3.0 4.4 3.5
Ba 0.1 0.5 96.9 99.1
Cd 0.1 0.5 u u
Cr 0.4 2.0 3.0 2.9
Pb 0.4 2.0 13 13
Hg 0.001 0.1 0.0061 0.0079
Se 0.8 4.0 u u
Ag 0.2 1.0 u u
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Table 4. Acid Base Accounting, Sobek Modified

Analyses Units RL UTCRM-1-1-6/13/06 | UTCRM-2-1-6/13/06
Neutralization Potential t/kt 1.0 17 9.0

Acid Potential t/kt 1.0 0 0

Acid/Base Potential t/kt 17 9.0

Sulfur, Total % 0.01 ND ND

Sulfur, Hot Water Extractible % 0.01 ND ND

Sulfur, HCI Extractible % 0.01 ND ND

Sulfur, HNO3 Extractible % 0.01 ND ND

Sulfur, Residual % 0.01 ND ND
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COOLER RECEIPT FORM
Environmental Chemistry Branch Laboratory

LIMS # ,2 < ECB Cooler # T Number of Coolers 2 Contractor Coaler
Project: (1L f,r:mf‘j} s ﬂﬁ}a {Vi‘ % - C A f; Date raceived: {.rf} i :}4‘;! (O
USE OTHER SIDE OF THIS FORM TO NOTE DETAILS CONCERNING CHECK-IN PROBLEMS.
A,  PRELIMINARY EXAMINATION PHASE: Date cooler opened: : ‘
by (print) | (LA Sae :;;3 sole\d (sign)
1. Did cooler come with a shipping slip (air Bill, @tC.)? | e rereeeaes s nneanne

if YES, enter carrier name & air bill number here:

2. Were custody seals on outside of "3953?‘?; ....................................................... trrsnmanasesnannasesssnsesesasras ﬁ:@‘ NO -
How many & where: \\ O fi‘;,é;%"& - s‘fi_ & seal date:  {o 3 i,‘:i i Ol seal name: i; ) (g 57 k fr‘ge

3. Were custody seals unbroken andiaitac’é atthe date and time of @amival? e eeeea—oaeas @ NO

4. Did you screen samples for radioactivity using the Geiger Countar?  eeeeeeeesasasas (fé::? NC

5 Were custody papers sealed in a plastic bag & taped inside to thelid? ] @ S NO

5. Were custody papers filed out in the appropriate place? S

7. Did you sign custody papers in the appropriate place? .o ssecenas

8. Was project identifiable from custody papers? ..................... eneesss s enaan e

9.  Typeofice: £ : FAid {ﬁ i Tempe;rature: {“j’] (f {j Date temperature measured:

10. Describe type of paci}ing in coaler fl’} i j / /:? {;" { %ﬁ":‘/ / if;g} _

1. Were all bottles sealed in separate plastic bags? ... f ..... e smaa s semsaseacesaa s assened ' ‘LS; NO
B. LOG-IN-PHASE: Date samples were logged-in: { - j 20 i s /) ﬁ . 1
by {print) {\«{:&&i ¥ %’iﬁ»{? v ii% i»”‘” e \ Ci {sign) ‘:«: m‘a e L »ff & ﬁ,{’fwg &&ﬂ ( g

12.  Did all botiles arrive unbroken & were labels in good condition? e e @ . NO

13,  Were all bottié w!a’:\b@is cc‘mp!ete {ID, date, time, signature, preservative, etcj? S e gﬁg j; NO

14. Did all bottle labels agree with custody PADEIS? . ...oooooeeececessssmneessssseesssssnsssrs e g‘”{’éﬁ NO

15. Were corect containers used fo the tesa ndicated? (7S no

16. , Were correct preservatives E}dded to samples? }?—EM“S“ NO

17. Was a sufficient amount of sample sent for tests indicated? : NO

18. Was headspace absent in volatile samples? If NO, list by QA#:

19, Were the custody papers checked against the sample receipt form? By whom? gms?% f
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ENERGY LABORATORIES, INC. « PO. Box 30916 « 1120 South 27th Street « Bitings, MT 59107-0816

800-735-4489 » 406-252-6325 + 406-252-6069 fax = eli@energylab.com

LABORATORIES

LABORATORY ANALYTICAL REPORT

Client: US Armmy Corps of Engineers
Project: Upper Tenmile Creek, Proj #7329
LabID: B06061801-001

Client Sample ID: R-1, UTCRM-1-1-6/13/06

Report Date:
Collection Date:
Date Received:

06/28/06
06/13/06 07:40
06/21/06

Matrix: Solid

MCL/

Analyses Result  Units Qual RL QCL  DBlethed Analysis Date/ By
ACID-BASE ACCOUNTING )

Neutralization Potential 17 ki 1.0 Sobek Modifie 06/26/06 11:44 / srm
Acid Potential 0 vkt 1.0 Sobek Modifie 06/26/06 11:44 / srm
Acid/Base Potential 17 trkt Sobek Modifie 06/26/06 11:44 / stm
Sulfur, Total ND % 0.01 Schek Modifie 06/26/06 11:44 / sim
Sulfur, Hot Water Extractable ND % 0.01 Sobek Modifie 06/26/06 11:44 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modifie 06/26/06 11:44 / srm
Sulfur, HNQ3 Extractable ND % 0.01 Sobek Modifie 06/26/06 11:44 / srm
Sulfur, Residual ND % 0.01 Sobek Modifie 06/26/06 11:44/srm

- The acid base potential was calculated from non-sulfate sulfur.

Report RL - Analyte reporting limit.
Definitions:  QCL - Quality contro! fimit.

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.



ENERGY LASORATORIES, INC. « PO. Box 30976 » 1120 South 27th Street © Biflings, MT 58107-0916

. M5 800-735-4489 ¢ 406-252-6325 « 406-252-6069 fax ¢ eli@energylab.com

LABORATORY ANALYTICAL REPORT
Client:  US Army Corps of Engineers Report Date: 06/28/06
Project: Upper Tenmile Creek, Proj #7329 Collection Date: 06/13/06 07:50
Lab ID: BO06061801-002 Date Received: 06/21/06
Client Sample ID: R-2, UTCRM-2-1-6/13/06 ' Matrix: Solid

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
ACID-BASE ACCOUNTING
Neutralization Potential 9.0 ki 1.0 Sobek Modifie 06/26/06 11:44 / srm
Acid Potential 0 1kt 1.0 Sobek Modifie 06/26/06 11:44 f srm
Acid/Base Potential 9 it Sobek Modifie 06/26/06 11:44 / srm
Sutfur, Total ND % 0.01 Sobek Modifie 06/26/06 11:44 / srm
Sulfur, Hot Water Extractable ND % 0.01 Sobek Modifie 06/26/06 11:44 f srm
Sulfur, HCl Extractable ND % 0.01 Sobek Modifie 06/26/06 11:44 / srm
Suifur, HNO3 Extractable ND % 0.01 Sobek Modifie 06/26/06 11:44 / srm
Sulfur, Residuai ND % 0.01 Sobek Modifie 06/26/06 11:44 / srm
- The acid base potential was caiculated from non-sulfate suliur.

Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions:  QCL - Quality control fimit. ND - Not detected at the reporting limit.



DEPARTMENT OF THE ARMY

Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Total Metals

Project Name:

Upper Ten Mile Creek

Matrix: Water

Project Number: 7329 Date Sampled: 06/13/06 Units: ug/L
Client Sample ID: UTCRM-W-1-6/13/06 Date Received: 06/20/06
Sample ID: M0E0291-001 Date Reported: 07/07/08

Sample Sample
CAS Quant Det Batch Date Date
Numbex Analyte Dilution Result Limit Limit Method D Digested Analyzed Analyst
7440-38-2 Arsenic 1 39. 15. 3. EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7440-39-3 Barium 1 26.2 2.5 0.5 EPA 601L0B WG17613 06-22-06 07-05-06 Shannon
7440-43-9 Cadmium 1 1 J 2.5 0.5 EPA 6010B WG17613 06-22-06 07-05-06 Shannon
F440~47-3 Chromium 1 u ig. 2. EPA 6010B WG17613 06~22-06 07-05-06 Shannon
7439-92-1 Lead 1 u 10. 2. EPA 6010B WG1l7613 06-22-06 07-05-06 Shannon
7782-49-2 Selenium 1 5 20. 4. EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7440-22-4 Silver 1 u 5.0 1. EPA 6010B WG17613 06-22-06 07-05-06 Shannon

u: Analyte was analyzed for but not detected at or above the gample reporting limit

J: Estimated concentration below laboratory reporting limit.

Quality Assurance / Quality Control

ICP Method
GFAA Method
CVAA Method

Blank ID: WG17613-1
Blank ID: NA
Blank ID: NA

ICP LCS
GFAA LCS
CVAA LCS

ICP LD
GFAA LD
CVAA LD

ID:
ID:
ID:

ID:
ID:
in:

WG17613-2
NA
NA

WGL7613-3
MA
NA

ICP M8 ID: WGl7613-4
GFAA MS ID: NA
CVAA MS ID: NA

ICP MSD ID: WG17613-5
GFAA MSD ID: NA
CVAA MSD ID: NA

420 8o

uth 18th Street Omaha, NE 68102

FAX:
PHONE :

(402) 341-5448
{402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaba Laboratory

Total Metals

Project Name: Upper Ten Mile Creek Matrix: Water
Project Number: 7329 Date Sampled: 06/13/06 Units: ug/L
Client Sample ID: UTCRM-W-2-6/13/06 Date Received: 06/20/06
Sample ID: M060291~-002 Date Reported: 07/07/06

Sample Sample
CAS Quant Det Batch Date Date
Mumber Analyte Dilution Result Limit Limit Method D Digested Analyzed Analyst
7440-38-2 Aragenic 1 Fi. 1is. 3. EPA 6010B WGL7613 06-22-06 07-05-06 Shannon
7440-39-3 Barium 1 14. 2.5 0.5 EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7440-43-9 Cadmium 1 u 2.5 0.5 EPA 6010B WG17613 (6-22-06 07-05-06 Shannon
7440~47-3 Chromium 1 u 1aQ. 2. EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7438-92-1 Lead 1 u 10, 2. EPA 6010B WGl7613 06-22-06 07-05-06 Shannon
7782-49~2 Selenium 1 u 20. 4. EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7440-22-4 Silver 1 u S.0 1. EPA 6010B WGl7613 06-22-06 07-05-06 Shannon

u: Analyte was analyzed for but not detected at or above the gample reporting limit

Quality Assurance / Quality Control

ICP Method
GFAA Method
CVAA Method

Blank ID: WG17613-1
Blank ID: NA
Blank ID: NA

ICP LCS ID: WG17613-2
GFAA LCS ID: NA
CVAA LCS ID: NA

ICP LD ID: WG17613-3
GFAA LD ID: NA
CVRAA LD ID: NA

ICP MS ID: WG1l7613-4
GFAA MS ID: NA
CVAA MS ID: NA

ICP MSD ID: WG17613-5
GFAA MSD ID: NA
CVAA MSD ID: NA

420 South 18th Street Omaha, NE 68102

FAX:
PHONE :

{402} 341-5448
{402} 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Method Blank

Method Blank ICP Sample ID: WG17613-1 Matrix: Water
Method Blank GFAA Sample ID: Units: ug/L
Method Blank CVAA Sample ID:

Sample Sample

CAS Quant Det Ratch Date Date

Number Analvyte Result Limit Limit Method iD Digested BAnalyzed Analyst
7440-38-2 Arsenic u 15, 3. EPA 6010B WGL7613 06-22-06 (07-05-06 Shannon
7440-39-3 Barium U 2.5 0.5 EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7440~43-9 Cadmium u 2.5 0.8 EPA 6010B WGl7613 06-22-06 07-05-06 Shannon
7440-47-3 Chromium u i0. 2. EPA 6010B WG17613 06-22-06 07~05-06 Shannon
7439-92-1 Lead u 10. 2. EPA 6010B WG17613 06-22-06 07-05-06 Shannon
T782~49~2 Selenium u 20. 4. EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7440-22-4 Silver u 5.0 1. EPA 6010B WG1l7613 06-22-06 07-05-06 Shannon

u: Analyte was analyzed for but not detected at or above the sample reporting limit

FAX: {402} 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: {(402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Laboratory Matrix Duplicate

Matrix Duplicate ICP Sample ID: WG17613-3
Matrix Duplicate GFABA Bample ID:
Matrix Duplicate CVAA Sample ID:

Matxix: Water
Units: ug/L

Sample Sample

CAS Sample Dup Quant Det Batch Date Date
Numbex Analyte Result Result RPD Limit Limit Method ip Digested Analyzed BAnalyst
7440-38-2 Arsenic u u NC 15. 3. EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7440-39-3 Barium 27.6 28.7 4 2.5 0.5 EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7440~43-9 Cadmium u u NC 2.5 0.5 EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7440-47-3 Chromium 4. J 4. J 7 10. 2. EPA 6010B WGE17613 06-22-06 07-05-06 Shannon
7439-92-1 Lead 3..d 4. J 24 10. 2. EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7782-49-2 Selenium u u NC 20. 4. EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7440-22-4 Silver u u NC 5.0 1. EPA 60G10R WG17613 06-22-06 07-05-06 Shannon
u: Analyte was analyzed for but not detected at or above the sample reporting limit
NC: Not Calculable
J: Estimated concentration below laboratory reporting limit
ICP Sample: M060292~-001
CVAA Sample: M060292-001
FAX: (402} 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: (402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers

Environmental Chemistyry Branch

Omaha Laboratory

Matrix Spike, Matrix Spike Duplicate

MS ICP Sample ID: WG1l7613-4 MSD ICP Sample ID: WG1L7613-5 Matrix: Water
MS GFAA Sample ID: MSD GFAA Sample ID: Units: ug/L
MS CVAA Sample ID: MSD CVAA Sample ID:
CAS Sample MS Spike %Rec MSD %Rec Date Date
Number Analyte Result Conc Added M3 Conc MSD RPD Method Digested Analyzed Analyst
7440-38-2 Arsenic u 1080 1000 105 1060 106 1 EPA 6010B 06-22-06 (07-05-06 Shannon
7440-39-2 Barium 27.6 1080 1a00 108 1080 106 0 EPA 6010B 06-22-06 07-05-06 Shannon
7440-43-3 Cadmium u 491, 500. 98 493, 99 ¢ EPA 6010B 06-22-06 07-05-06 Shannon
7440G-47-3 Chromium 4. J 967. 1060 96 969, 26 Q EPA 6010B 06-22-06 07-05-06 Shannon
7439-92~1 Lead 3. d 969 . 1000 a7 972. 97 o} EPA 6010B 06-22-06 07-05-06 Shannon
7782-49-2 Seleniunm u 1020 1000 102 1040 104 1 EPA 6010B 06-22-06 07-05-06 Shannon
7440~22~4 Silver u 213, 200, 106 214, 107 ] EPA 6010B 06-22-06 07-05-06 Shannon
%Rec: Percent of the spike recovered from the matrix
NC: Not Calculable
*: Indicates the value is outside contrel limite (80-120) for %Rec.
NC({1}: ©HNot calculated; original analyte concentration too large to accurately determine recovery,
J: Estimated concentration below laboratory reporting limit
ICP Sample: M060292-001
CVAA Sample:
FAX: {402} 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: (402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Bngineers
Environmental Chemistry Branch
Omaha Laboratory

Laboratory Control Sample

LCS  ICP Sample ID: WG17613-2
LCS GFAA Sample ID:
LC8 CVAA Sample ID:

Matrix: Water
Unite: ug/L

Sample Sample

cas LCS True Quant Det Batch Date Date

Number Analyte Result Value %Rec Limit Limit Method ib Digested Analyzed Analyst
7440-38~-2 Arsenic 1040 1000 104 15. 3. EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7440~39~3 Barium 1040 1000 104 2.5 0.5 EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7440-43-9 Cadmium 522. 500. 104 2.5 0.5 EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7440-47-3 Chromium 1000 1000 100 10. 2. EPA 6010B WG17613 06-22-06 07-05-06 Shannon
7439-92-1 Lead 1020 1000 102 10. 2. EPA 6010B WG1L7613 06-22-06 07-05-06 Shannon
7782-49-2 8Belenium 1030 1000 103 20. 4, EPA 6010B WG17613 06-22-06 (7-05-06 Shannon
7440-22-4 Silver 209. 200, 105 5.0 1. EPA 6010B WG17613 06~-22-06 (7-05-06 Shannon

FAX: (402} 341-5448

420 South 18th Street Omaha, NE 68102

PHOME: {(402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Total Metals

Project Name:

Upper Ten Mile Creek

Project Number: 7329

Client Sample ID:

UTCRM-SD-1-6/13/06

Date Sampled: 06/13/06

Date Received:

06/14/06

Matrix: 8cil

Units:

mg/kg

% Solids: 20.7

Sample ID: M0O60291-003 Date Reported: 07/15/06
Sample Sample

Cas Quant  Det Batch Date Date

Numbexr Analyte Dilution Result Limit Limit Method iD Digested BAnalyzed Analyst
7440-38-2 Arsenic 1 3010 3.0 0.6 EPA 6010B WG1l7678 07-07-06 07-12-06 Shannon
7440-39-3 Barium 1 166. 0.50 0.1 EPA 6010B WG17678 07-07-06 07-12-~06 Shannon
T440-43-9 Cadmium 1 93.2 Q.50 0.1 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
7440-47-3 Chromium 1 13. 2.0 0.4 EPA 6010B WGl7678 07-07-06 07-12-06 Shannon
7439~-92-1 Lead 2 7310 4.0 0.8 EPA 6010B WG1l7678 07-07-06 07-12-06 Shannon
77B2-49-2 Selenium 1 u 4.0 0.8 EPA 6010B WGl7678 07-07-06 07-12-06 Shannon
7440-22-4 Silwver 1 24.4 1.0 0.2 EPA 6010B WG17678 07-07-06 07-12-06 Shannon

u: Analyte was analyzed for but not detected at or above the sample reporting limit

Quality Assurance / Quality

Control

ICP Method Blank ID: WG17678-1
GFAA Method Blank ID: NA
CVAA Method Blank ID: NA

ICPp LCS
GFAR LCS
CVAA LCS

icp LD
GFAA LD
CVAA LD

iD:
iD:
ibD:

ID:
Ih:
ib:

WGl7678-2
NA
NA

HWG17678-3
NA
NA

ICP M8 ID: WG17678-4
GFAA MS ID: NA
CVAA MS ID: NA

ICP MS
GFAA MS
CVAR MS

D ID: WGL7678-5

D ID: NA
D ID: NA

420 South 18th Street Omaha, NE 68102

FAX:
PHONE 1

{402} 341-5448
{402} 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Total Metals

Froject Name:

Upper Ten Mile Creek

Matrix: Soil

Project Number: 7329 Date Sampled: 06/13/06 Units: wmg/kg
Client Sample ID: UTCRM-SD-2-6/13/06 Date Received: 06/14/06 % Solids: 42.5
Sample ID: M0O60291-004 Date Reported: 07/15/06
Sample Sample
CAS Quant Det Batch Date Date
Number Analyte Diluticon Result Limit Limit Method ip Digested Analyzed Analyst
7440-38-2 Arsenic 1 1100 3.0 6.6 EPA 6010B WG17678 07-07-06 07-12-06 Shamnon
7440~39-3 Barium 1 271. 0.50 0.1 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
7440-43-9 Cadmium 1 11.2 0.50 2.1 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
7440~47-3 Chromium 1 iz2. 2.0 0.4 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
7439-922-1 Lead 1 572. 2.0 0.4 EPA 6010B WGE17678 07-07-06 07-12-06 Shannon
7782-49-2 Selenium 1 13 4.0 0.8 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
7440-22-4 Silver 1 2.9 1.0 0.2 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
J: Estimated concentration below laboratory reporting limit.
Quality Assurance / Quality Coantrol
ICP LCS ID: WGL7678-2 ICP MS ID: WG1l7678-4
GFAA LCS ID: NA GFAA MS ID: NA
ICP Method Blank ID: WG17678-1 CVAA LCS ID: NA CVAA MS ID: NA
GFAA Method Blank ID: NA
CvAA Method Blank ID: NA ICP LD ID: WG17678-3 ICP MSD ID: WG17678-5
GFAA LD ID: NA GFAR MSD ID: NA
CVAR LD ID: NA CVAA MSD ID: NA
FAX: {402} 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: (402} 444-4300



DEPARTMENT QF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Method Blank

Method Blank ICP Sample ID: WGL7678-1 Matrix: Soil
Method Blank GFARA Sample ID: Units: mg/lkg
Method Blank CVAA Sample ID:

Sample Sample

CAS Quant Det Batch Date Date

Number Analyte Result Limit Limit Method D Digested Analyzed Analyst
7440-38-2 Arsenic u 3.0 0.6 EPA 6010B WGl7678 07-07-06 07-12-06 Shannon
7440-39-3 Barium u 0.50 Q.1 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
7440-43-9 Cadmium u 0.50 0.1 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
7440-47-3 Chromium u 2.0 0.4 EPA 6010B WGl7678 07-07-06 07-12-06 Shannon
7439-92-1 Lead u 2.0 0.4 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
7782-49-2 Selenium u 4.0 0.8 EPA 6010B WGL7678 07-07-06 07-12-06 Shannon
7440-22-4 Silver u 1.0 0.2 EPA £010B WG17678 07-07-06 07-12-06 Shannon

u: Analyte was analyzed for but not detected at or above the sample reporting limit

FAX: {402) 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: (402} 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Cmaha Laboratory

Laboratory Matxix Duplicate

Matrix Duplicate ICP Sample ID: WG17678-3
Matrix Duplicate GFAA Sample ID:
Matrix Duplicate CVAA Sample ID:

Matrix: Soil
Units: mg/kg

Sample Sample

CAS Sample Dup Quant Det Batch Date Date
MNumber Analyte Result Result RPD Limit Limit Method in Digested Analyzed Analyst
7440~38-2 Arsenic 1. J u NC 3.0 0.6 EPA 6010B WQ17678 07-07-06 07-12-06 Shannon
7440~39-3 Barium 76.8 61.6 22 g8.50 6.1 EPA 6010B WE17678 07-07~06 07-12-06 Shannon
7440-43-9 Cadmium u u NC 0.50 g.1 EPA 6Q10B WG17678 07-07-06 07-12-06 Shannon
7440-47-3 Chromium 4.9 4.9 1 2.0 0.4 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
7439-92-1 Lead 4.3 4.2 4 2.0 0.4 EPA 6010B WE17678 07-07-06 07-12-06 Shannon
~ 7782-49-2 Selenium u u NC 4.0 G6.8 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
7440-22-4 Silver u u NC 1.0 0.2 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
u: Analyte was analyzed for but not detected at or above the sample reporting limit
NC: Not Calculable
J: Estimated concentration below the laboratory reporting limit
=% Indicates the value is outside control limits {25} for RPD.
ICP Sample: M0O60312-001
CVAA Sample: M060312-001
FAX: {402} 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: (402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers

Environmental Chemistry Branch

Omaha Laboratory

Matrix Spike, Matrix Spike Duplicate

MS ICP Sample ID: WOL7678-4 MSD ICP Sample ID: WG17678-5 Matrix: Seil
MS GFAA Sample ID: MSD GFAA Sample 1ID: Units: mg/kg
MS CVAA Sample ID: MSD CVAA Sample ID:
CAs Sample MS Spike %Rec MSD %Rec Date Date
Number Analyte Result Conc Added MS Conc MSD RPD Method Digested Analyzed Analyst
7440-38-2 Arsenic 1.J 98.6 100. a8 98.0 27 1 EPA 6010B 07-07-06 07-12-06 Shannon
7440-39-3 Barium 76.8 177. 100. 100 167. a0 & EPA 6010B 07-07-06 07-12-06 Shannon
7440-43-9 Cadmium u 49.3 50.0 a9 49.7 99 1 EPA 6010B 07-07-06 07-12-06 Shannon
7440-47-3 Chromium 4.9 107. 100. 162 106, 101 1 EPA &6010B 07-07-06 07-12-06 Shannon
74392-92-1 Lead 4.3 102, 106G, 97 101. 27 1 EPA 6010B 07-07-06 07-12-06 Shannon
7782-49-2 Selenium u 29.8 100. 90 20.2 90 4} EPA 6010B 07-07-06 07-12-06 Shannon
7440-22-4 Silver 5 19.8 20.0 98 12.8 29 G EPA 6010B 07-07-06 07-12-06 Shannon
$Rec: Percent of the spike recovered from the matrix
NC: Mot Calculable
*: Indicates the value is outside control limits (80-120} for %Rec.
NC(1): Not calculated; original analyte concentration too large to accurately determine recovery.
J: Estimated concentration below laboratory reporting limit
ICP Sample: M060312-001
CVAA Sample:
FAX: {462} 341-5448
420 Scouth 18th Street Omaha, NE 68102 PHONE: (402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Laboratory Contreol Sample

LCS ICP Sample ID: WG17678-2 Matrix: Soil
LCS GFAA Sample ID: ) Units: mg/kg
LCS CVAA Sample ID:

Sample Sample

CAS LS True Quant Det Batch Date Date

Number Analyte Result Value %Rec Limit Limit Method iD Digested Analyzed Analyst
7440-38-2 Arsenic 100, 100. 100 3.0 0.6 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
7440-39-3 Barium 104, 100. 104 0.50 0.1 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
7440-43-9 Cadmium 51.1 50.0 102 0.50 0.1 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
7440-47-~3 Chromium 101. 160. 101 2.0 6.4 EPA 6010B WG17678 07-07-06 07-12~06 Shannon
7439-92-1 Lead 100. 100. 100 2.0 0.4 EPA 6010B WGL7678 07-07-06 07-12-06 Shannon
7782-49-2 Selenium 93.7 100. 24 4.0 0.8 EPA 6010B WG17678 07-07-06 07-12-06 Shannon
7440-22-4 Silver 20.2 20.0 101 1.0 0.2 EPA 6010B WGL7678 07-07-06 07-12-06 Shannon

FAX: {402} 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: (402) 444-4300



DEPARTMENT OF THE ARMY
Corpe of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Total Metals

Project Name:

Project Number:
Client Sample 1ID:

Upper Ten Mile Creek

7329
UTCRM~1-1-6/13/06

Date Sampled: 06/13/06
Date Received:

06/28/06

Matrix:
Units:

Soil
mg/kg

% Solids: 292.9

Sample 1D: MO60329-001 Date Reported: 07/15/06
Sample Sample

CAS Quant Det Batch Date Date

Number Analyte Dilution Result Limit Limit Method ID Digested Analyzed BAnalyst
7440-38-2 Arsenic 3 4.4 3.0 9.6 EPA 60108 WG17679 07-07-06 07-12-06 Shannon
7440~39-3 Barium 1 96.9 Q.50 6.1 EPA 6010B WG17679 ¢7-07-06 07-12-06 Shannon
7440~-43-9 Cadmiun 1 u 0.50 0.1 EPA 6010B W317679 07-07-06 07-12-06 Shannon
7440-47-3 Chromium 1 3.0 2.0 0.4 EPA 6010B WG17679 07-07-06 07-12-06 Shannon
7439-52-1 Lead i 13. 2.0 0.4 EPA B010B WG17679 07-07-06 07-12-06 Shannon
7782-49-2 Selenium 1 u 4.0 0.8 EPA 6010B WG17679 07-07-06 07-12-06 Shannon
7440-22-4 Silver i u 1.0 0.2 EPA 6010B WG1767% 07-07-06 (07-12-06 Shannon

u: Analyte was analyzed for but not detected at or above the

sample reporting limit

Quality Assurance / Quality

Control

ICP Method Blank ID: WG17678-1
GFAA Method Blank ID: NA
CvAaA Method Blank ID: NA

icp LC3
GFAA LCS
CVAA LCS

ICP LD
GFAA 1D
CVAA LD

ID:
ID:
ID:

ip:
ID:
ID:

WG17679-2
NA
NA

WG17679~3
NA
NA

ICP MS ID: WG1l7679-4
GFAA MS ID: NA
CVAA MS ID: NA

ICP M8

CVAA M5

D ID: WG17679-5
GFAA MSD ID: NA

D ID: NA

4290 South 18th Street Omaha,

NE 68102

FAX:
PHONE :

(402) 341-5448
{402) 444-4300



DEPARTMENT OF THE ARMY

Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Total Metals

Project Name:

Upper Ten Mile Creek

Project Number: 7329

Date Sampled: 06/13/06

Matrix:
Units:

Scoil
mg/kg

Client Sample ID: UTCRM-2-1-6/13/06 Date Received: 06/28/06 % Solids: 92.9
Sample ID: M0O60329-002 Date Reported: 07/15/06
Sample Sample
CAS Quant Det Batch Date Date
Number Analyte Dilution Result Limit Limit Method ip Digested Anmalyzed BAnalyst
7440-38-2 Arsenic 1 3.5 3.0 0.6 EFA 6010B WGLl767% 07-07-06 07-12-06 Shannon
7440-39-3 Barium 1 99.1 0.50 0.1 EPA 6010B WG17679 07-07-06 07-12-06 Shannon
7440-43-9 Cadmium 1 u 0.50 0.1 EPA 6010B WG17679 07-07-06 07-12-06 Shannon
7440~47~3 Chromium 1 2.9 2.0 0.4 EPA 6010B WGE17679 07-07-06 07-12-06 Shannon
743%-92-1 Lead 1 13. 2.0 0.4 EPA 6010B WG17679% 07-07-06 07-12-06 Shannon
7782-49-2 Selenium 1 u 4.0 0.8 EPA 6010B WG17679 07-07-06 07-12-06 Shannon
7440-22-4 Silver 1 1 1.0 6.2 EPA 6010B WG1l7679 07-07-06 07-12-06 Shannon
u: Analyte was analyzed for but not detected at or above the sample reporting limit
Quality Assurance / Quality Control
ICP LCS ID: WG17675-2 ICP MS ID: WG1767%-4
GFAA LCS ID: NA GFAR MS ID: MA
ICP Method Blank ID: WGLl7679-1 CvaA LCS ID: NA CVAA MS ID: NA
GFAA Method Blank ID: NA
CVAA Method Blank ID: NA ICP LD ID: WG1767%-3 ICP MSD ID: WGl7679-5
GFAA LD ID: NA GFAA MSD ID: NA
Cvah LD ID: NA CVAA MSD ID: NA
FAX: {402} 341-5448
420 Socouth 18th Street Omaha, MNE 68102 PHONE: (402} 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Method Blank

Method Blank ICP Sample ID: WGL767%-1 Matrix: Soil
Method Blank GFAAR Sample ID: Units: mg/kg
Method Blank CVAA Sample ID:

Sample Sample

CAS Quant Det Batch  Date Date

Number Analyte Result Limit Limit Method iD Digested Analyzed Analyst
F440-38-2 Arsenic u 3.0 0.6 EPA 6010B WG17679 07-07-06 07-12-06 Shannon
7440G-39-3 Barium u 0.50 0.1, EPA 6010B WG1767% 07-07-06 07-12-06 Shannon
7440-43~-9 Cadmium u 6.50 0.1 EPA 6010B WG1767% 07-07-06 07-12-06 Shannon
7440-47-3 Chromium u 2.0 G.4 EPA 6010B WG17679 07-07-06 07-12-066 Shannon
7439~92-1 Lead u 2.0 0.4 EPA 6010B WG17679 07-07-06 07-12-06 Shannon
7782-49-2 Selenium u 4.0 0.8 EPA 6010B WG1767% 07-07-06 ©07-12-06 Shannon
7440-22-4 Silver u 1.0 0.2 EPA 6010B WG1767% 07-07-06 07-12-06 Shannon

u: Analyte was analyzed for but not detected at or above the sample reporting limit

FAX: {402} 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: (402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Laboratory Matrix Duplicate

Matrix Duplicate ICP Sample ID: WG17679-3 Matrix: Soil
Matrix Duplicate GFAA Sample 1ID: Unite: mg/kg
Matrix Duplicate CVAA Sample ID:
Sample Sample

CAS Sample Dup Quant Det Batch Date Date
Number Analyte Result Result RFD Limit Limit Method iD Digested Analyzed Analyst
7440-38-2 Arsenic 3.8 3.8 4 3.0 0.6 EPA 6010B WG17679 07-07-06 07-12-06 Shannon
7440~39-3 Barium 104. i08. 4 Q.50 Q.1 EPA 6010B WG17679 07-07-06 07-12-06 Shannon
7440-43-9 Cadmium 0.1 J u NC 0.50 0.1 EPA 6010B WG17679 07-07-06 07-12-06 Shannon
7440-47-3 Chromium 8.6 2.1 [ 2.0 2.4 EPA 6010B WG1767% 07-07-06 07-12-06 Shannon
7439-92-1 Lead 7.3 8.3 24 2.0 0.4 EPA 6010B WG17679 07-07-06 07-12-06 Shannon
7782-49-2 Selenium u u NC 4.0 0.8 EPA 6010B WG17679 07-07-06 07-12-06 Shannon
7440-22-4 Silver u u NC 1.0 6.2 EPA 6010B WGLl7679 07-07-06 07-12-06 Shannon

u: Analyte was analyzed for but not detected at or above the sample reporting limit

NC: Not Calculable

J: Estimated concentration below laboratory reporting limit

ICP Sample: M0603306-002

CVAR Sample: M060330-002

FAX: (402) 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: (402} 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers

Environmental Chemistry Branch

Omaha Laboratory

Matrix Spike, Matrix Spike Duplicate

MS ICP Sample ID: HWG17679-4 MSD ICP Sample ID: WG17679-5 Matrix: Soil
MS GFAA Sample ID: - MSD GFABA Sample ID: Units: mg/kg
MS CVAA Sample ID: MSD CVAA Sample ID:
CAS Sample M8 Spike %Rec MSD $Rec Date Date
Number Analyte Result Conc Added MS Conc MSD RPD Method Digested Analyzed Analyst
7440-3B~-2 Arsenic 3.8 99.4 100. 96 99.5 96 G EPA 60108 07-07-06 07-12~06 Shannon
7440-39-3 Barium 104. 221. 100, 117 221. 117 [y EPA 6010B 07-07-06 07-12-06 Shannon
7440-43~9 Cadmium 0.1 J 45.9 50.0 92 46.1 22 1 EPA 6010B 07-07-06 07-12-06 Shannon
7440-47-3 Chromium 8.6 107. 100, 28 107. L 1 EPA 6010B 07-07-06 07-12-06 Shannon
7439-92-1 Lead 7.3 101. 160. 924 102. a5 0 EPA 6010B 07-07-06 07-12-06 Shannon
7782-49-2 Selenium u 88.0 100, 88 B8.1 88 ] EPA 60108 07-07-06 07-12-06 Shannon
7440-22-4 Silver u 19.6 20.0 28 18.5 98 0 EPA 6010B 07-07-06 07-12-06 Shannon
%Rec: Percent of the spike recovered from the matrix
NC: Not Calculable
+; Indicates the value is outside control limits (80-120) for %Rec.
NC(1}: MNot calculated; original analyte concentration too large to accurately determine recovery.
J: Estimated concentration below laboratory reporting limit
ICP Sample: M060330-002
CVAA Sample:

FAX: {402) 341-5448

420 South 18th Street Omaha, NE 68102

PHONE: (402} 444-4300



DEPARTMENT OF THE ARMY

Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Laboratory Control Sample

LCS ICP Sample ID:
LCS GFAA Sample ID:
LCS CvAA Sample ID:

WG17679-2

Matrix: Soil
Units: mg/kg

Sample Sample

CAS LCS True Quant Det Batch Date Date

Number Analyte Result Value $Rec Limit Limit Method D Digested Analyzed Analyst
7440-38-2 Arsenic 29.8 100, 100 3.0 0.6 EPA 6010B WG17678 07-07-06 ©7-12-06 Shannon
7440-39-3 BRarium 103. 100. 103 8.50 8.1 EPA 6010B WG17679%9 47-07-06 07-12-06 Shannon
7440~43-9 Cadmium 50.8 50.0 101 0.50 0.1 EPA 60108 WG176792 07-07-06 07-12~06 Shannon
7440-47-3 Chromium 101. 100. 101 2.0 G.4 EPA 6010B WG17679 07-07-06 07-12-06 Shannon
7439-92-1 Lead 100, 100. 100 2.0 0.4 EPA 6010B WG17679 07-07-06 07-12-06 Shannon
7782-49-2 Selenium 92.8 1006. 83 4.0 0.8 EPA 6010B WGL7679 07-07-06 ©7-12-06 Shannon
7440-22-4 Silver 20.2 20.0 161 1.0 0.2 EPA 6010B WG17679 07-07-06 07-12-06 Shannon

FAX: (402) 341-5448

420 South 18th Street Omaha, NE 68102

PHONE: (402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Total Metals

Project Name: Upper Ten Mile Creek Matrix: Water
Project Number: 7329 Date Sampled: 06/13/06 Units: ug/L
Client Sample ID: UTCRM-W-1-6/13/06 Date Received: 06/20/06
Sample ID: MO60291-001 Date Reported: 06/29/06
Sample Sample
cas Quant Det Batch Date Date
Numbex Analyte Dilution Result Limit Limit Method ID Digested Analyzed Analyst
7439-97~6 Meroury 1 u g.10 0.02 EPA 7470 WG17632 06-27-06 06-28-06 Bond
u: Analyte was analyzed for but not detected at or above the sample reporting limit
Quality Assurance / Quality Control
ICP LCS 1ID: NA ICP MS ID: NA
GFAA LCS ID: NA GEFAA MS ID: NA
ICP Method Blank ID: NA CVAA LCS ID: WG1l7632-2 CVAA MS ID: WG17632-4
GFAA Method Blank ID: NA
CVAA Method Blank ID: WG17632-1 ICP LD ID: NA ICP MS8D ID: NA
GFAA LD ID: NA GFAA MSD ID: NA
CVAA LD ID: WG17632-3 CVAA MSD ID: WG17632-5
FAX: {402) 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: (402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Envivonmental Chemistry Branch
Omaha Laboratory

Total Metals

Project Name:

Upper Ten Mile Creek

Matrix: Water

Project Number: 7329 Date Sampled: 06/13/06 Units: ug/L
Client Sample ID: UTCRM-W-2-6/13/06 Date Received: 06/20/06
Sample ID: M0O60291-002 Date Reported: 06/29/06
Sample Sample
CAS Quant Det Batch Date Date
Number Analyte Dilution Result Limit Limit Method ID Digested Analyzed BAnalyst
7439-97-6 Mercury 1 u 0.10 0.02 EPA 7470 WG17632 06-27-06 06-28-06 Bond
u: Analyte was analyzed for but not detected at or above the sample reporting limit
Quality Assurance / Quality Control
ICP LCS ID: NA ICP MS ID: NA
GFAA LCS ID: NA GFAA MS ID: NA
ICP Method Blank ID: NA CVAA LCS ID: WG17632-2 CVAA MS ID: WG17632-4
GFAA Method Blank ID: NA
CvAaA Method Blank ID: WGL7632-1 ICP LD ID: NA ICP MSD ID: NA
GFAA LD ID: NA GFRAA MSD 1ID: NA
CVAA LD ID: WG17632-3 CVAA MSD ID: WGL7622-5
FAX : {402) 241-5448
420 South 18th Street Omaha, NE 68102 PHONE: (402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Method Blank

Method Blank ICP Sample ID:
Method Blank GFAA Sample ID:

Method Blank CVAA Sample ID: WG17632-1

Matrix: Water
Unite: ug/L

Sample Sample
CAS Quant Det Batch Date Date
Numbex Analyte Result Limit Limit Method in Digested Analyzed Analyst
7439-97-6 Mercury u 0.10 0.02 EPA 7470 WG17632 06-27-06 06-28-06 Bond

u: Analyte was analyzed for but not detected at or above the sample reporting limit

420 8ocuth 18th Street Omaha,

NE 68102

FAX:
PHONE :

(402) 341-5448
(402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Laboratory Matrix Duplicate

Matrix Duplicate ICP Sample ID:
Matrix Duplicate GFAA Sample ID:
Matrix Duplicate CVAA Sample ID: WG17632-3

Matrix: Water
Unite: ug/L

Sample Sample

CAS Sample Dup Quant Det Batch Date Date
Number Analvyte Result Result RPD Limit Limit Method ip Digested BAnalyzed Analyst
7439-87-6 Mercury u u NC 0.10 9.02 EPA 7470 WG17632 06-27-06 06-28-06 Bond

u: Bnalyte was analyzed for but not detected at or above the sample reporting limit

NC: Not Calculable

ICP Sample:

CVAA Sample: M060278~001

420 South 18th Street Omaha, NE 68102

FAX:
PHONE :

{402} 341-5448
{402} 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers

Environmental Chemistry Branch

Matrix Spike, Matrix Spike Duplicate

Omaha Laboratory

MS ICP Sample ID:
MS GFAA Sample ID:

MSD

ICP Sample ID:
M3D GFAA Sample ID:

Matrix: Water
Units: ug/L

MS CVAA Sample ID: WGL7632-4 MSD CVAA Sample ID: WG17632-5

CAS Sample MS Spike %RecC MSD %Rec Date Date

Numbexr Analyte Result Conc Added MS Conc MSD RPD Method Digested Analyzed BAnalyst
7439~97-6 Mercury u 1.86 2.00 93 1.93 97 4 EPA 7470 06-27-06 (6-28-06 Bond

$Rec: Percent of the spike recovered from the matrix
ICP Sample:

CVAA Sample: M060278-001

420 South 18th Street Omaha, NE 68102

FAX: (402) 341-5448
PHONE: (402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Bovironmental Chemistry Branch
Omaha Laboratory

Laboratory Control Sample

LCS ICP Bample ID: Matrix: Water
LCS GFAA Sample ID: Unitg: ug/L
LCS CVAA Sample ID: WG17632~2

Sample Sample

CAS Lcs True Quant Det Batch Date Date

Number Analyte Result Value $Rec Limit Limit Method D Digested Analyzed Analyst

7439-97-6 Mercury 2.09 2.00 10% .10 0.02 EPA 7470 WGL7632 06-27-06 06-28-06 Bond
FAX: {402} 341-5448

420 South 18th Street Omaha, NE 685102 PHONE: (402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Total Metals

Project Name: Upper Ten Mile Creek

Matrix: Soil

Project Number: 7329 Date Sampled: 06/13/06 mg kg
Client Sample ID: UTCRM-SD-1-6/13/06 Date Received: 06/14/06 Solids: 20.7
Sample I MOB0221-003 Date Reported: 06/23/06
Sample Sample
CAS Quant Det Batch Date Date
Number Analyte Dilution Result Limit Limit Method 2] Digested Analyzed BAnalyst
7439-37-5 Mercury 1 0.197 0.0050 0.001 EPA 7471 WG17617 06-22-06 (06-23-06 Rond
Quality Assurance / Quality Contrel
ICP LCS ID: NA ICP MS ID: NA
GFAA LCS ID: NA GFAA M8 ID: NA
ICP Method Blank ID: NA CVAA LCS ID: WGL7617-2 CVAA MS ID: WG1l7617-4
GFAA Method Blank ID: NA
CVAA Method Blank ID: WGL7617-1 ICP LD ID: NA iCe MSD ID: NA
GFAA LD ID: NA GFAA MSD ID: NA
CVaA LD ID: WGL7617-3 CVAA MSD ID: WGL7617-5

420 South 18th Street Omaha, NE 68102

FAX:
PHONE :

(402) 341-5448
{402} 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Envirconmental Chemistry Branch
Omaha Laboratory

Total Metals

Project Name: Upper Ten Mile Creek Matrix: Soil
Project HWumber: 7329 Date Sampled: 06/13/08 Units: wmg/kg
Client Sample ID: UTCRM-SD-2-6/13/06 Date Received: 06/14/06 % Solids: 42.5
Sample ID: M060221-004 Date Reported: 06/23/06
Sample Sample
CAS Quant Dat Ratch Date Date
Number Analyte Dilution Result Limit Limit Method ip Digested Analyzed Analyst
7439-97-6 Mercury 1 0.0875 0.0050 0.001 EPA 7471 WG17617 06-22-06 06-23-06 Bond
Quality Assurance / Quality Control
ICP LCS ID: NA ICP M8 ID: MA
GFAA LCS ID: NA GFAA MS ID: NA
ICP Method Blank ID: NA CVAA LCS ID: WG17617-2 CVAA MS ID: WG17617-4
GFAA Method Blank ID: NA
CvaA Method Blank ID: WGL7617-1 ICP LD ID: NA ICP MSD ID: NA
GFAA LD ID: NA GFAA MSD ID: NA
CVAA LD ID: WGL7617-3 CVAA MSD ID: WG1l7617-5
FAX: {402} 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: {402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Method Blank

Method Blank ICP Bample ID: Matrix: Soil
Method Blank GFAA Sample ID: Units: mg/kg
Method Blank CVAA Sample ID: WG1L7617-1

Sample Sample

CAS Quant Det Batch Date Date
Number Analyte Result Limit Limic Method iD Digested Analyzed Analyst
743%-97-8 Mercury W 9.005¢ 0.001 EPA 7471 WG17617 06-22-06 06-23-06 Bond

u: Analyte was analyzed for but not detected at or above the sample reporting limit

FAX: {402) 341-5448
420 Scuth 18th Street Omaha, NE 68102 PHONE: {(402) 444-4300



Laboratory Matrix Duplicate

DEPARTMENT OF THE ARMY
Corpe of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Matrix Duplicate ICP Sample ID:
Matrix Duplicate GFAA Sample ID:

Macrix Duplicate CVAA Sample ID: WG17617-3

Matrix: Soil
Units: mg/kg

Sample Sample
CAS Sample Dup Quant Det Batch Date Date
Numbexr Analyte Result Result  RPD Limit  Limit Method iDp Digested Analyzed Analyst
7439-57-6 Mercury 9.4028 0.025% 1 G.0050 0.001 EPA 7471 WG17617 06-22-06 06-23-06  Bond
ICP Sample:
CYAA Sample: MO60256-~008
FAX: (402) 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: (402) 444-4300



Matrix Spike, Matrix Spike Duplicate

DEPARTMENT OF THE ARMY

Corps of Enginesrs

Omaha Laboratory

Environmental Chemistry Branch

MS ICP Sample ID: MSD ICP Sample ID: Matrix: Soil
M3 GFAA Sample ID: MSD GFAA Sample ID: Units: mg/kg
MS CVAA Sample ID: WGL7617 -4 MSD CVAA Sample ID: WG17617-S
CaS Sample M3 Spike %Rec MSD 3Rec Date Date
Number Analyte Result Cone Added  MS Cone MSD RFD Method Digested Analyzed Analyst
7439-97-6 Mercury §.028 0.212 3.200 94 ¢.193 84 9 EPA 7471 06-22-06 06-23-06 Bond
%$Rec: Percent of the szpike recovered from the matrix
ICP Sample:
QVAA Sample: MO60256-008
FAX: {402} 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: (402} 444-4300



DEPARTMENT OF THE ARMY

C

orps of Engineers

Environmental Chemistry Branch

Omaha Laboratory

Laboratory Contrel Sample

LCS ICP Sample ID:
LCS GFAA Sample ID:
LCS CVAA Sample ID:

Matrix: Soil
Units: mg/kg

WGL7617-2
Sample Sample
CAS LS True Quant Det Batch Date Date
Number Analyte Result Value  %Rec Limit Limit  Method D Digested Analyzed BAnalyst
7439-97-6 Mercury 0.199 0.200 100 G0.0050 0.901 EPA 7471 WG17617 06-22-06 06-23-06 Bond
FRX: (402) 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: (402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Total Metals

Project Name: Upper Ten Mile Creek Matrix: Soil
Project Number: 7329 Date Sampled: 06/13/06 Units: mg/kg
Client Sample ID: UTCRM-1-1-6/13/06 Date Received: 06/28/06 % Solids: 9292.9
Sample ID: M060329~001 Date Reported: 07/12/06

Sample Sample

CAS Quant Det Batch Date Date
Number Analyte Dilution Result Limit Limit Method ID Digested Analyzed Analyst
7439-97-6 Mercury 1 0.0061 6.0050 6.001 EPA 7471 W317684 07-11-06 07-12-06 Bond

Quality Assurance / Quality Control

ICP LCS ID: NA ICP MS ID: NA
GFAA LCS ID: NB GFAA MS ID: NA

ICP Method Blank ID: NA CVAA LCS ID: WG17684-2 CVAA M8 ID: WG17684-4

GFAA Method Blank ID: NA

CVAA Method Blank ID: WG17684-1 iCp LD ID: NA ICP MSD ID: NA
GFAA LD ID: NA GFAA MSD ID: NA

CVAR LD ID: WG17684-3 CVAA MSD ID: WG17684-5

FAX: {402) 341-5448

420 South 18th Street Omaha, NE 68102 PHONE: (402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Total Metals

Project Name: Upper Ten Mile Creek Matrix: Soil
Project Number: 7329 Date Sampled: 06/13/06 Units: mg/kg
Client Sample ID: UTCRM-2-1-6/13/06 Date Received: 06/28/06 % Solids: 9£9.9
Sample ID: M060329-002 Date Reported: 07/12/06

Sample Sample

CAS Quant Det Batch Date Date
Humber Analyte Dilution Result Limit Limit Method Ip Digested Analyzed Analyst
7439-97-6 Mercury 1 0.0079 0.0050 6.001 EPA 7471 WG17684 07-11-06 07-12-06 Bond

Quality Assurance / Quality Control

ICP LCS ID: NA ICP MS ID: NA
GFAA LCS ID: NA GFAA MS ID: NA

ICP Method Blank ID: NA CVAR LCS ID: WG17684-2 CVAR MS ID: WG17684-4

GFAA Method Blank ID: NA

CVAA Method Blank ID: WG17684-1 ICP LD ID: NA ICP MSD ID: NA
GFAA LD ID: NA GFAA MSD ID: NA

CVAA LD ID: WG17684-2 CVAA MSD ID: WG17684-5

FARX: {402) 341-~-5448

420 South 18th Street Omaha, NE 68102 PHONE: {402} 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Method Blank

Method Blank ICP Sample ID: Matrix: Seil
Method Blank GFAR Sample ID: Units: mg/kg
Method Blank CVAA Sample ID: WGL7684-1

Sample Sample

ChAs Quant Det Batch Date Date
Number Analyte Result Limit Limit  Method D Digested Analyzed BAnalyst
7439-97-6 Mercury u 0.0050 0.001 EPA 7471 WG17684 07~11-06 07-12-06 Bond

u: Analyte was analyzed for but not detected at or above the sample reporting limit

FAX: {402} 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: {402) 444-4300



DEPARTMENT OF THE ARMY

Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Laboratory Matrix Duplicate

Matrix Duplicate ICP Sample ID:
Matrix Duplicate GFAA Sample ID:
Matrix Duplicate CVAA Sample ID: WG17684-3

Matrix: Soil
Units: mg/kg

Sample Sample
CAS Sample Dup Quant.  Det Batch  Date Date
Number Analyte Result Result  RPD Limit Limit Method D Digested Analyzed Analyst
7439-97-6 Mercury 0.004 J 0.004 J O 0.0050 0.001 EPA 7471 WG17684 07-11-06 07-12-06 Bond

J: Estimated concentration below laboratory reporting limit

ICP Sample:

CVAA Sample: M0O60338-003

420 South 18th Street Omaha, NE 68102

FAX:
PHONE :

(402) 341-5448
(402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Matrix Spike, Matrix Spike Duplicate

MS ICP Sample ID: MSD ICP Sample ID: Matrix: Soil

MS GFAA Sample ID: MSD GFAA Sample ID: Units: mg/kg
MS CVAA Sample ID: HG17684-4 MSD CVAA Sample ID: WG17684-5

CAS Sample MS Spike  %Rec MSD Rec Date Date

Number Analyte Result Cone Added MS Cone MSD RPD Method Digested Analyzed Analyst
7439-97-6 Mercury 0.004 J 0.198 0.200 97 0.202 29 2 EPA 7471 07-11-06 07-12-06 Bond

tRec: Percent of the spike recovered from the matrix

J: Estimated concentration below laboratory reporting limit
ICP Sample:

CVAR Sample: M060338-003

FAX: {402) 341-5448
420 South 18th Street Omaha, NE 68102 PHONE: (402) 444-4300



DEPARTMENT OF THE ARMY
Corps of Engineers
Environmental Chemistry Branch
Omaha Laboratory

Laboratory Control Sample

LCS ICP Sample ID: Matrix: Soil
LCS GFAA Sample ID: Units: mg/kg
LCS CVAA Sample ID: WEL7684-2 '

Sample Sample

CAS LCS True Quant Det Batch Date Date

Number Analyte Result Value $Rec Limit Limit Method ip Digested Analyzed Analyst

7439-97-6 Mercury 0.216 0.200 108 0.005Q 0.¢01 EPA 7471 WG17684 07-11-06 07-12-06 Bond
FAX: {402) 341-5448

420 South 18th Street Omaha, NE 68102 PHONE: (402} 444-4300



Appendix C
Hydrologic Analysis

Rimini Wetland Restoration and Amphibian Habitat
Enhancement
Tenmile Creek Near Rimini, Montana
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September 2006

US Army Corps
of Engineers @
Omaha District



Table of Contents

O 011 0o ¥ Tox [0 P PPSPR 1
1.1 Stream Channel. ..o 1
1.2 Sediment ODSEIVALIONS. ......cceiviiieiieie ettt nreas 1

FZ o 1[0 [ (0] [T | S SRR 1
2.1 FIOW FIEOUBNCY . ... ittt et sttt 2
S | 3 [TV =T [N oy SRR 3
2.3 St FIOW DUFALION. ...c.veiiiiiciic ittt saae e e arae s 4

3. Hydraulic ANAIYSIS. ....ccuieieiieie ettt ne e 5
TN A | (S TV Y TSR P S STRPR 5
3.2 Stream MaALErial. .....cceoieiieie e e 5
3.3 Stream Characteristics and Classification ..........c.ccociiiiiriienie i, 6
3.4 HEC-RAS ANAIYSIS ...ociiiiieiieie ettt ettt be e sne e e snaenne e 6
3.5 HEC-RAS CaliDration .........cooiiiiiiiiieiesieeee e e s 7

4. SIte FEAUIE DESIGN ..ovveeieiieeite ettt et et e e et e e s e sraenteeneeste e teeneenneens 7
4.1 Streambank Rock Dike REMOVAL. ...........ccooiiiiiiiiiieee e 8
4.2 Stream Channel WIdENING. ......c.civeieiieiiee et 9
4.3 Upstream Wetland CONNEBCLION. ........cooiiiiiiieiieie e 10
4.4  Road and AMphibian CoNNECLIONS.........ccvivieiieie e 10
4.5 FIOW CONIIOL WEIT. ..ttt 11
4.6 Additional Stability FEATUIES. ........coiveiieiieiiere e 11
4.7 ROCK SIZE. ..ottt e e be e reeene e 11

T & (=] £ (o0 SR STSSSRSPR 13

Appendices

Appendix C-A - Trip Report



Hydrologic Analysis
Tenmile Creek, Montana

1. Introduction

A hydrologic analysis was conducted to design project features. The project goal is to restore
wetland habitat adjacent to Upper Tenmile Creek immediately downstream of the town of
Rimini, MT. Existing conditions and observations from the site visit on 12 June 2006 are as
follows:

1.1 Stream Channel.

The channel material consists of medium to large cobbles with many intermittent boulders. Many
log debris jams were observed through the site and downstream. Channel conditions through the
site appear stable with no observed bank failure sections. The channel width through the site may
be constricted in some locations. A rock berm within the site was constructed following a major
flood event in 1981 to protect the road from flooding and stream erosion. The existing rock berm
prevents significant overbank flow on the right side although the left bank is available with some
observed lower flow sections that connect to the downstream two culverts. Midway through the
site, an existing high gradient rapid flow section occurs with visible large boulders. It is apparent
that the stream has experienced high flows. The normal stream section bottom width varies in the
range of 20 — 30 feet with bank side slopes that average 2H on 1V. Due to the high gradient and
high energy nature of the stream, stability is a concern of all stream related project features. At
the time of the site visit, stream channel flow appeared to be near bankfull conditions. Flow
depths were shallow with high flow velocity. Site photos are available in the trip report in App
C-A.

1.2Sediment Observations.

Numerous exposed sediment deposition plumes consisting of cobbles and gravels are present
throughout the overbank area. Discussion indicated that these are probably related to the major
flood that occurred in 1981. Additional sediment deposition is the result of glacial outwash
deposits and the break in slope at the southern end of the project area appears to be a terminal
moraine. Plans were furnished by the County that illustrated flood repair work following the
1981 flood. Based on the plans and photos of the site, it appears that the channel was temporarily
flowing down the road and in the right overbank (east of Rimini Road) location. Repair work
was conducted to remove sediment blockage, reconstruct the channel, and add the confining
dike.

2. Hydrology

Site hydrology was determined using existing reports and gage data information. The USGS
maintains a gage #06062500 Tenmile Creek near Rimini, MT, that is located downstream of the
project site. Hydrologic analysis was conducted using the gage record. The drainage basin is
illustrated in figure 1.
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Figure 1. Drainage Basin Outline

2.1 Flow Frequency.

The USGS gage #06062500, Tenmile Creek near Rimini, MT, is located downstream of the
project. The gage record is from July 1914 to September 1994 and May 1997 to current. The
flows are affected by Chessman and Scott reservoirs and city of Helena diversion. Flow
frequency analysis for the gage was completed using available reports and the gage record to
verify tabulated values.

Peak flow frequency at the gage was determined using the gage annual peak record and standard
Bulletin 17B analysis methods using the computer program HEC-SSP version 1, June 2006. In
order to improve the frequency estimate, a low outlier value of 50 cfs was employed. In addition,
the record includes an apparent high outlier value of 3,290 cfs from the 22 May 1981 event.
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However, the curve fit appeared a better match to the remainder of the observed values if this
event was not excluded. Results are presented in Attachment A. Peak frequency values are
summarized in table 1.

Table 1
Tenmile Creek USGS Gage # 06062500
Annual Peak Frequency (cfs)
Percent Recurrence
Chance Interval Expected Computed Confidence Limits
Exceedance (Years) Probability Curve 0.05 0.95
0.2 500 2,990 3,450 4,460 2,190
0.5 200 2,010 2,230 2,840 1,540
1 100 1,480 1,590 2,000 1,170
2 50 1,080 1,140 1,400 879
5 20 703 724 863 596
10 10 500 508 589 435
20 5 347 350 395 309
50 2 199 199 221 178
80 1.25 135 134 152 118
90 1.11 116 116 132 100
95 1.05 106 105 121 90
99 1.01 94 93 108 79

Using the computed flow frequency, the 1981 event peak flow rate of 3,290 cfs exceeded a 500-
year event.

2.2 Site Flow Frequency.

USGS quadrangle maps were used to determine the drainage area at the gage location and at the
site. Drainage area at the gage is reported as 30.9 square miles. The major tributary between the
gage and the project area is Minnehaha Creek. The measured drainage area from the quad map
between the gage and the project site was approximately 8.6 sq miles. This compares to the
approximately 8.1 square miles indicated by the report (USGS, 2000, Table 2) that also tabulated
22.8 square miles for Tenmile Creek at Rimini with 0.6 sq miles additional area for Moore’s
Spring Creek. The drainage area upstream of the site includes both Scott and Chessman
reservoirs and flows are also impacted by city of Helena diversions. The difference between the
two estimated drainage areas is minor. For the purposes of this analysis, the drainage area at the
site was estimated as 23.4 square miles with an incremental increase of 7.5 square miles to reach
the 30.9 square miles at the gage station.

Flow frequency values computed with the gage data were transposed to the site using the
relationship presented in the report Methods for Estimating Flood Frequency in Montana Based
on Data Through Water Year 1998, Water Resources Investigative Report 03-4308 (USGS,
2003). The presented relationship is:
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where
Org is the T-year flood at the gaged site, in cubic feet per second,
DAy is the drainage area at the ungaged site, in square miles,
DAL is the drainage area at the gaged site, in square miles, and
5P is the regression coefficient for a simple OLS regression relating the log of

T-year flood to log of drainage area within each region (table 13).

(Eg. 19, pg 34, USGS, 2003).

Using the above relationship and the T year regional exponents (Table 13, pg 34, USGS, 2003),
the site flow frequency values were computed and are shown in Table 2:

Table 2
Site Flow Frequenc
Q Gage
Event T Exponent® (Table 1) Q Site
Qs 0.894 134 105
Q. 0.894 199 155
Qs 0.776 350 280
Qio 0.72 508 420
Qzs 0.661 810 670
Qso 0.622 1140 960
Q100 0.585 1590 1350
Q200 0.55 2230 1910
Qso0 0.51 3450 2990
Site Visit 12 June 2006® 0.894 90 70

1 Table 13, pg 34, USGS, 2003
2 Observed flow from the USGS gage record for Tenmile Creek near Rimini, MT gage station at

the time of the site visit.

2.3 Site Flow Duration.
Hydrologic analysis for the gage location is available from the report Statistical Summaries of
Streamflow in Montana and Adjacent Areas, Water Years 1900-2002, Scientific Investigations
Report 2004-5266 (USGS, 2004). Data presented in this report is based on daily values and not
annual peaks. The report presents daily flow duration results at the Tenmile Creek near Rimini
gage site. Results presented in this report for the gage site are shown in Att. B. Tabulated data
illustrates that the average monthly flow at the gage is 12 cfs for July and less than 3 cfs for
August. Wetland connections for the spring months were evaluated with average flows of 83 and
73 cfs in May and June at the gage location (Att. B) which converts to between 65 and 55 cfs at
the site. From the average monthly flow data, it is clear that the creek channel is nearly dry in
July and August and that direct streamflow wetland connections are not feasible.
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3. Hydraulic Analysis

Hydraulic analysis was performed using site survey data and the flow frequency values for the
creek to compute flow depths and velocities. Sediment size information was also collected.

3.1 Site Surveys.

Site surveys were conducted on 12 -14 June 2006. At the time of the survey, stream flow was
approximately 70 cfs (Table 2). Due to the high flow velocity within the channel, stream section
surveys were not possible. Water surface elevation data was recorded through the site. Forest
Service personnel returned to the site and collected stream section surveys on 26 July 2006 and
also set bankfull indicators at sections 1-5. These sections were combined with the site survey to
form the input for the hydraulic model. Six sections were collected by the Forest Service. Water
surface elevations were extended downstream to verify the continuing slope and check for any
indicators of slope variation and channel instability. A plot of the observed water surface
elevation data and bankfull indicators for the site is shown in Att. C.

3.2 Stream Material.

Numerous exposed sediment deposition plumes consisting of cobbles and gravels are present
throughout the overbank area. During the site visit, a pebble count was conducted of one of the
exposed sediment plumes. Collection of channel sediment data was not possible due to the high
flow rate. Forest Service representatives collected pebble count data at section 3. Both areas have
a material Dsp of about 50 mm. Gradations are for both areas are similar with the exception that
the sediment plume does not contain the larger material greater than about Dgy. This is expected
since the larger material would not be transported in the floodplain. Data from the two collection

areas are shown in figure 2.
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3.3 Stream Characteristics and Classification .

The site surveys, field observations, and sediment information provides information summarized
as:

Channel Slope: Usually 2 to 2.5% and increases to 4 to 5% through the rapids section.

Bankfull Channel Width: Varies from 20 to 25 feet

Bankfull Depth: Range of 1.2 to 1.5 feet

Bank Height: Varies from 3 to 4 feet

Channel Material: Dsg of 50 mm, Dgp of 160 mm

Channel Sinuosity: Varies from 1.2to 1.4

Based on the site survey water surface elevation, the gage flow at the time of the survey, and the
bankfull elevations determined by the Forest Service when surveying the cross sections, the
bankfull discharge is estimated as between 70 and 100 cfs. Based on the site flow frequency this
is slightly greater than an average annual peak flow rate and considerably less than the 2-year
annual peak flow rate of 155 cfs. However, it should be noted that due to the steep creek slope,
the flow elevation change from 100 to 155 cfs is minor.

Stream characteristics based on gage data analysis was performed using measured flows from the
USGS gage Tenmile Creek Near Rimini, MT. The results from this analysis are shown in
graphic format in Att. D.

Of the various classification systems, the applied method is that developed by Rosgen (Rosgen,
1996). Within the project reach, the channel slope varies from 2% to 3%. Channel sinuosity is
low and varies from 1.2 to 1.4. The entrenchment ratio is about 1.5 to 2. The width/depth ratio
is generally low. Using a pebble count procedure, the Dsy of the existing bed material was
determined as 50 mm. According to the Rosgen method (Rosgen, 1996), the stream channel
within the project site is classified as B3.

3.4HEC-RAS Analysis .

The site surveys were employed to construct an HEC-RAS model of the site. The model was
calibrated to the surveyed water surface elevations throughout the site using the estimated flow
of 70 cfs based on the gage flow rate (Table 2). A plan view of the site, surveyed section
locations, and additional sections employed within the model are illustrated in Att. E. HEC-RAS
computation results are summarized in Table 3.

Table 3.
HEC-RAS Model Summary

Channel

Event Channel Velocity Flow Area Top Width Max. Flow Shear
Reach Value (ft/sec) (sq. ft) (ft) Depth (ft) (Ib/sq ft)

2- Average 6.4 25 26 1.7 1.8
Year  Maximum 8.1 41 34 2.6 4.0
25- Average 10.0 86 63 3.3 3.4
Year Maximum 13.0 131 171 4.4 9.7
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3. 5HEC-RAS Calibration .

The calibrated roughness value for the site was 0.036. This roughness value is consistent with the
bed material size and shallow flow depth. The calibrated HEC-RAS profile is shown in Att. F.
Tabulated results are included in Att. G. In order to match the observed water surface elevations,
additional loss was required through the steep slope rapid section that includes numerous
boulders. Cross section data was not available for this area and was generated within the RAS
model from adjacent areas. Without any additional information, the boulder reach was simulated
by adding geometry to represent boulders within the stream channel section until the observed
elevations were matched.

The site flow rate at the time of the survey on 12 — 13 June 2006 was estimated from the
downstream USGS gage that had an average daily flow value of 96 and 82 cfs. Inflow between
the site and the gage was unknown, so the estimated flow range at the site is between 70 and 100
cfs. Observed data was also compared to the computed water surface and the energy grade
elevation. The appropriate value for calibration is probably between these two values. The HEC-
RAS model adequately reproduces the observed values at all locations. The calibrated profile is
shown in Att. F. A comparison of model and surveyed water surface elevations is shown in Table
4,

Table 4. Calibration Results

Survey Invert Survey HEC-RAS Rggc’l:oo HEC-RAS 25- Survey Top of
XSEC Station Elev WSEL(1) 70 cfs cfs 2-Year RAS  Year (670 cfs) Bankfull(2) Road(3)
NA 1933 5155.21 5156.45 5156.38 5156.56 5156.8 5158.37 NA NA
6 1651 5148.53 5149.92 5149.68 5149.88 5150.23 5152.10 NA 5154.2
5 1394 5142.00 5143.35 5143.27 5143.49 5143.86 5145.65 5143.35 5146.7
4 1273 5137.82 5139.81 5139.60 5140.02 5140.39 5141.87 5138.21 5143.9
3 1149 5135.56 5136.53 5136.59 5136.81 5137.19 5138.46 5136.5 5140.6
2 972 5131.47 5133.10 5133.10 5133.30 5133.62 5135.06 5133.16 5136.1
1 828 5128.37 5129.61 5129.50 5129.70 5130.04 5132.36 5129.72 5134.8

(1) Survey WSEL is the edge of water surface elevation surveyed in the field on 12-13 June 06.
(2) Survey bankfull refers to the bankfull indictors set in the field by the Forest Service.
(3) Top of road is the approx. elevation along the section line extended from the stream channel.

4. Site Feature Design

Design of site features was performed following the hydrologic and hydraulic analysis. The
restoration features were developed to maximize site potential without altering stream stability
and threatening surrounding infrastructure. Site design is performed using the best available data
and a reasonable design methodology. However, construction of all features must be supervised
by a qualified Construction Field Engineer and may require modification from the original
design to meet project performance objectives.

No major modification is proposed to the existing stream channel through the site. The existing
stream channel is a high energy stream confined by the constructed dike. It is preferred that the
project maintains the existing stream alignment, bank stability, and should not compromise

infrastructure including Rimini Road, the septic field, and underground utilities. In this context,
the opportunity for stream channel enhancement within some areas of the project site is limited.
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4.1 Streambank Rock Dike Removal.

About 1,000 feet of rock dike adjacent to the right (defined looking downstream) stream bank
will be removed down to an elevation approximately equivalent to a 2-year flow event profile.
After rock lowering, backfill of the rock voids with gravel mulch is required to establish
vegetation and improve aesthetics. Removed rock will be used to build the downstream dike
berm and provide rock protection at the Rimini Road toe. In many locations, the 2-year flow line
is lower than the adjacent natural floodplain grade. Excavation should not continue into the
floodplain.

Within the bend upstream of the rapids, lowering should also include the insertion of large (2-4
ft) boulders around the bend to provide outside bank stability. The location of the additional
boulders will be adjusted by the Construction Field Engineer during the construction period but
is generally from station 15+00 to 17+50. The boulders are concealed within the remaining rock
dike.

The typical dike removal section includes a stability key section. This section is provided since
the dike bottom elevation and rock composition is unknown. Inclusion of the stability key will be
at the direction of the Construction Field Engineer. The stability key must be included at
locations where the remaining dike rock following removal is deemed incapable of maintaining
stream stability. Due to the close proximity of Rimini road, other existing infrastructure, and the
construction of wetlands and the interpretive area, eroding banks and stream channel migration is
not allowable.

Location of the landside dike toe is subjective and will be performed at the direction of the
Construction Field Engineer. In many locations, selection of the landside dike toe will be based
on visible evidence of the rock toe and existing floodplain vegetation. The streamside dike toe
will be excavated down to the 2-year flow level. In most locations, the existing dike rock slopes
down to the bank toe. Impacting dike material below 2-year flow level is not desirable and will
be avoided to the extent possible to limit bank stability impacts and stream turbidity. The
existing dike side slope varies from 2H on 1V to over 10H on 1V. Dike height varies from 2 to
over 8 ft. Dike crown width is generally low or peaked.

Dike removal is proposed from approximately station 9+90 to station 19+00. Final limits of dike
removal shall be determined by the Construction Field Engineer. The dike removal elevations,
corresponding to the 2-year creek flow elevation, were computed with the HEC-RAS model. A
profile plot is included in Att. F and is also included in the project drawings. Based on the site
visit and Forest Service noted bankfull indicators, the proposed dike lowering elevation is
generally about 0.5 to 1 foot above the bankfull elevation. Project drawings also illustrate the
typical dike removal section and the proposed profile. Project dike removal elevations at selected
locations are also illustrated in table 5.

NOTE: Stream channel slope is very high with minimal flow depth change between normal
and extreme events. For long term stability and protection of existing infrastructure, it is
imperative that a sufficient portion of the rock dike remains to prevent bank erosion or
flood event channel avulsion. The Construction Field Engineer may adjust dike removal
levels upward if warranted by site conditions.
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Table 5.

Project Dike Removal Elevations
Channel Station Dike Removal Base Elev.
(ft) (ft NAD 88)
1933 5156.8
1828 5154.9
1764 5153.7
1695 5151.3
1651 5150.2
1583 5148.6
1522 5146.8
1453 5144.8
1394 5143.9
1318 5141.7
1273 5140.4
1240 5139.2
1233 5138.8
1149 5137.2
1106 5136.1
1041 5135.0
972 5133.6

4.2 Stream Channel Widening.

Stream enhancement is proposed in the reach upstream of the boulder rapids that is also
upstream of the current location of the EPA contractor trailer. In this reach, topography is
amenable to perform channel widening on the left bank (opposite of Rimini Road). The concept
IS to widen the stream and install rock vanes with large boulders to create some pools for depth
diversity. Rock vanes are proposed to deflect near-bank erosional forces away from the
streambank and to improve/create aquatic habitat through the formation of scour pools and depth
diversity. The existing stream contains numerous occurrences of woody debris and log jams.
During the course of construction, any suitable trees removed could be incorporated with the
proposed structures at the discretion of the Construction Field Engineer. However, incorporation
of woody components to provide structure stability is not proposed due to the high energy nature
of this stream. In the vicinity of this location, the plan also includes installation of a few rock
control structures to enhance flood flows to enter the left overbank through the bend. The stream
widening and floodplain connection enhancement will terminate at the upstream end of the
existing rapids.

Stream channel widening is proposed for a bank length of about 150 ft from station 13+40 to
14+90. The channel widening includes the construction of 5 dike vanes. The vanes are angled
upstream and slope from the bank down to the channel bottom. Vane spacing was based on the
site survey and typical guidance for spacing of 1.5 to 2 times the bankfull width or around 2 to
2.5 times the protected bank length. The floodplain connection(s) will be installed between
station 13+40 and the upstream end of the boulder rapids at existing natural overflow locations.
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4.3Upstream Wetland Connection.

A wetland connection to the stream is proposed at the upstream end of the dike lowering section.
The wetland connection is proposed at a level of 0.3 ft lower than the dike removal level. At this
location, the HEC-RAS model computed an elevation difference of 0.4 feet between the 2-year
flow (155 cfs) and the 70 cfs profile. The wetland connection centerline station is approximately
station 19+20. Flow through the connection is estimated with the weir equation as about 6 cfs for
the 2-year event. This flow rate should maintain velocities of less than 1.5 ft/sec based on the
limited flow area within the wetlands at some locations. For greater events, the entire wetland
area will be inundated as flows are no longer confined to the stream channel and the wetland
connection will not have a large impact on floodplain flow. Connection data is summarized as
follows:

Centerline Station — 19+20

Dike Removal Elev. at Centerline (2-year flow) — 5156.2
Wetland Connection Invert at Centerline — 5155.9
Connection Width — 4 feet

If necessary, the location of the wetland connection may be adjusted during construction to a
preferred location. If the connection location is moved, the invert elevation should also be
adjusted using a slope of 1.8%.

4.4Road and Amphibian Connections.

Culvert connections are included beneath Rimini Road on the upstream and downstream end to
provide flow connection to the east wetland. At low flows, the culverts will also function as
amphibian crossings. An additional centrally located amphibian crossing is proposed for high
stream flow periods. In order to facilitate use by amphibians, a natural substrate lining is
preferred. The culverts are also oversized to increase light and air circulation. All top of culvert
elevations should be adjusted to maintain minimum cover required for highway loading. Exit
swale construction is also required on the culvert exit on the east side of Rimini road through the
sediment deposition. All culvert entrance and exits include a flared end section and a preformed
scour hole to dissipate energy. Culvert details are summarized as follows in Table 6:

Table 6.
Culvert Data Summary
Culvert Invert Elev.
(ft NAD 88)

Creek Approx.
Culvert Side East of Road Length Exist. Top of Road
Upper 5150 5149.8 50 5154
Middle 5145 5144.8 50 5149
Lower 5135 5135.2 55 5138

All culverts are 22.5” rise x 36” span concrete arch. Culvert invert is filled with 6 inches of
natural rock. All listed invert elevations are top of fill. Maintain minimum of 2 ft of cover from
road. Construct an exit swale through deposited sediments on the east side of Rimini Road to
maintain drainage.
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Culvert computations are summarized in Att. H from the Federal Highways computer program
Hydrain Version 6.1. These computations determined a maximum flow of about 15 cfs for full
pipe flow. At an elevation of 1 foot above the culvert invert, the maximum flow rate is less than
6 cfs with a flow velocity of about 5 ft/sec assuming critical depth at the outlet. At a headwater
depth of 4 feet, culvert flow increases to over 40 cfs with a flow velocity of over 9 ft/sec.
Computations account for an estimated partial flow reduction due to substrate lining. Given the
flow velocities, the substrate lining is expected to erode even at minor events.

Preformed scour holes were employed as energy dissipators at the exit of all the culverts. The
plunge pool design followed general design guidance (USACE, 1988). Typical plunge pool
width was approximately 2 times the channel width, the plunge pool length was approximately 3
times the channel width, and the plunge pool depth was 1 to 1.5 feet.

NOTE: Utilities are known to exist in the Rimini Road corridor. Work construction must locate
all utilities prior to culvert installation.

4.5 Flow Control Weir.

A flow control weir is required below the upstream culvert to regulate flow split between the
wetlands on the east and west side of Rimini Road. The weir will act to force low flows through
the upper culvert to the wetlands on the east side of Rimini Road. The weir elevation is 5151, or
1 ft above the culvert invert. At the 1 foot depth, the maximum culvert capacity assuming critical
depth at the outlet is estimated as 5 or 6 cfs which is about equal to the wetland connection
capacity. Therefore, flows will be directed to the wetland area east of Rimini Road first. A small
V notch is included in the flow control weir (1 foot top width) to maintain a trickle flow to the
lower wetlands west of Rimini road.

4.6 Additional Stability Features.

Features will be included in the project design to maintain stability of existing site features. A
dike berm is proposed at the downstream end of the project to provide rock protection to the
septic field and assure that all flows between the channel and Rimini Road are captured and
directed back to the channel. Wetland and culvert flows will return to the stream upstream of the
dike berm. An intermittent rock toe is proposed for Rimini Road at critical locations to protect
the road against future stream impingement. The rock toe will be buried and constructed with
rock removed from the existing stream channel berm.

4.7Rock Size.

The design includes the specification of three rock sizes for construction of project features. All
rock requires a specific weight of 165 Ib/cu ft or greater. Rock properties should conform with
standard Montana DOT riprap as specified in section 701.06. Rock sizes are summarized as
follows:

Vane Boulders

Minimum boulder size was evaluated with bankfull shear stress (Rosgen, 2001) as shown in Att.
I. Another source for estimating stream boulder material is the Stability Thresholds for Stream
Restoration Materials, also shown in Att. I. Using the HEC-RAS computed average bankfull
shear stress of 3.4 Ib/sq ft at the 25-year event and Att. I, the minimum rock size required for
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stability is in the range of 3 — 4 foot diameter. This size is consistent with the large boulders
visible in the stream. While using the average shear stress may be non-conservative, stream shear
stress values should be reduced following dike removal in that flood flows will be allowed to
expand into the floodplain. Boulder gradation is selected as follows:

Vane Boulder Gradation
3 — 4 foot diameter
2500 - 5000 pound

Natural Stream Type A

Stability of the natural stream type A rock was evaluated by simplifying the channel to a uniform
section and employing the steep slope riprap criteria. The riprap design guidance (USACE, 1994,
eg. 3-5) is stated as:

1958 555 2/3
Dy = qu (3)

where dg is the riprap size of which 30 percent is finer by weight (feet), S is the bed slope (ft/ft),
q is the unit discharge (cfs/ft), and g is the gravitational constant (ft/sec?). The design
methodology states many recommendations including multiplying the unit discharge by a flow
concentration factor of 1.25.

Approximating the channel width as 26 feet for the 2-year event peak flow of 155 cfs, the unit
discharge is about 7.5 cfs/ft. For a maximum slope of 5%, the computed D3 is 0.44 ft. For the
25-year event peak flow of 670 cfs and using a channel width of 63 feet, the unit discharge is
about 13.3 cfs/ft. For a maximum slope of 5%, the computed D3y is 0.65 ft. COE design guidance
recommends increasing the rock size by a factor of 1.25 if rounded stone is used. Using this
factor would increase the minimum D3, to 0.81 ft. Using the standard COE gradation, this
corresponds to a rock size of midway between 18 and 21 inches. The selected gradation for the
Natural Stream Type A rock is as follows in Table 7:

Table 7.
Natural Stream Type A Rock Gradation
Wigo (Ibs) W5 (Ibs) Min.
Digo(ft) | Max  Min | Max  Min Do (ft)
1.5 | 292 117 | 86 58 | 0.73

Note: This rock may be substituted with a gradation equal to Montana DOT section 701.06,
Class Il rock gradation, if the layer thickness is increased to 36 inches. The Class Il rock is a
larger stone than the specified gradation for the natural stream type A rock.

Number 57 Stone
Gravel to cobble size material, 1 — 3 inches

Note: This is a small cobble material suitable to fill void space in the large rock. The material is
roughly equivalent to the drain aggregate specified in Montana DOT section 701.10.
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Representative samples of rock to be imported to the project site shall be tested for Acid-Base
Accounting (ABA) to determine sulfur forms, exchangeable acidity and SMP buffer. Rock shall
have an NNP value greater than zero. Test results shall be submitted to the Construction Field
Engineer not less than 7 days prior to delivery of the rock to the site.

Random Fill
Random fill consists of a combination of soil, sand and gravel up to 3 inches in size.

Note: This material is suitable for vegetative media and filling voids in larger rocks. This
material will be reclaimed from removal of the alluvial portion of the creek dike and excavation
for the east wetland areas.
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Results from annual peak frequency analysis, computer program HEC-SSP, version 1, June

2006.
BExceedance Probability for Upper Tenmile Creekat Rimini MT
10000.0
1000.0
0
L
[
100.0
(o]
(o]
1069
19999 0.9990  0.9900 0.9000 0.5000 0.1000 0.0100 0.0010 0.0001
Probability
o USGS Cbsened Events (Weibull plotting positions)

Computed Cunve
Expected Probability Cune

— — — 5 Percent Confidence Limit
— — — 95 Percent Confidence Limit

Bulletin 17B Frequency Analysis
07 Aug 2006 02:41 PM

-—- Input Data ---

Analysis Name: Upper Tenmile Creek at Rimini MT

Description:

Data Set Name: UPPER TENMILE CREEK-06062500-FLOW-ANNUAL PEAK
DSS File Name: C:\proj\rams\tenmile\ssp\Tenmile Creek\Tenmile_Creek.dss

DSS Pathname: /UPPER TENMILE CREEK/06062500/FLOW-ANNUAL PEAK/01jan1900/ IR-CENTURY/USGS/

Report File Name: C:\proj\rams\tenmile\ssp\Tenmile
Creek\Bulletinl7bResults\Upper_Tenmile_Creek_at_Rimini_MT\Upper_Tenmile_Creek_at_Rimini_MT.rpt

XML File Name: C:\proj\rams\tenmile\ssp\Tenmile
Creek\Bulletinl7bResults\Upper_Tenmile_Creek_at Rimini_MT\Upper_Tenmile_Creek_at_Rimini_MT.xml

Skew Option: Use Station Skew

Regional Skew: -0.2
Regional Skew MSE: 0.302
Round adopted skew to nearest tenth

Plotting Position Type: Weibull
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Upper Confidence Level: 0.05
Lower Confidence Level: 0.95

Use High Outlier Threshold

High Outlier Threshold: 4000.0
Use Low Outlier Threshold

Low Outlier Threshold: 50.0

Use Historic Data

Historic Period Start Year: ---
Historic Period End Year: ---

Use non-standard frequencies
Frequency: 0.2

Frequency: 0.5
Frequency: 1.0
Frequency: 2.0
Frequency: 4.0
Frequency: 10.
Frequency: 20.
Frequency: 50.
Frequency: 80.
Frequency: 90.
Frequency: 95.
Frequency: 99.

[eNeloloNoNoNa)

Round ordinate values to 3 significant digits
Display ordinate values using 0 digits in fraction part of value

--- End of Input Data ---

--- Final Results ---

<< Plotting Positions >>

UPPER TENMILE CREEK-06062500-FLOW-ANNUAL PEAK

Ordered Events

I I I
| FLOW | Water FLOW Weibull |
| Day Mon Year cfs | Rank Year cfs Plot Pos |
== |- |
| 16 Jun 1915 471 | 1 1981 3,290 1.19 |
| 28 Jun 1916 296 | 2 1975 995 2.38 |
| 27 vay 1917 781 | 3 1917 781 3.57 |
| 07 Jun 1918 172 | 4 1927 703 4.76 |
| 20 vmay 1919 80 | 5 1964 563 5.95 |
| 07 Jun 1920 299 | 6 1938 490 7.14 |
| 17 may 1921 373 | 7 1915 471 8.33 |
| 25 May 1922 385 | 8 1953 469 9.52 |
| 24 May 1923 173 | 9 1948 403 10.71 |
| 16 May 1924 367 | 10 1929 400 11.90 |
| 18 May 1925 173 | 11 1922 385 13.10 |
| 19 Apr 1926 200 | 12 1976 379  14.29 |
| 11 Jun 1927 703 | 13 1921 373 15.48 |
| 09 May 1928 249 | 14 1924 367 16.67 |
| 23 May 1929 400 | 15 1947 338 17.86 |
| 24 Apr 1930 179 | 16 1967 320 19.05 |
| 13 May 1931 41 | 17 1950 319 20.24 |
| 13 May 1932 195 | 18 1969 308 21.43 |
| 31 mMay 1933 258 | 19 1997 306 22.62 |
| 07 Jun 1934 143 | 20 1920 299 23.81 |
| 23 May 1935 81 | 21 1943 297 25.00 |
| 08 Jun 1936 66 | 22 1916 296 26.19 |
| 20 May 1937 134 | 23 1951 289 27.38 |
| 26 May 1938 490 | 24 1968 278 28.57 |
| 29 Apr 1939 136 | 25 1960 274 29.76 |
| 10 May 1940 9% | 26 1933 258 30.95 |
| 05 Jun 1941 209 | 27 1983 253 32.14 |
| 25 May 1942 242 | 28 1944 253 33.33 |
| 27 May 1943 297 | 29 1982 252  34.52 |
| 27 Jun 1944 253 | 30 1928 249 35.71 |
| 10 Jun 1945 231 | 31 1965 246 36.90 |
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| 28 May 1946 73 | 32 1952 242  38.10 |
| 08 May 1947 338 | 33 1942 242 39.29 |
| 21 May 1948 403 | 34 1978 237  40.48 |
| 13 May 1949 107 | 35 1979 234  41.67 |
| 18 Jun 1950 319 | 36 1945 231 42.86 |
| 11 Jun 1951 289 | 37 1984 224 4405 |
| 27 Apr 1952 242 | 38 1998 222 45.24 |
| 02 Jun 1953 469 | 39 1962 222 46.43 |
| 10 Jun 1954 111 | 40 1974 220 47.62 |
| 21 May 1955 145 | 41 1956 219 48.81 |
| 20 May 1956 219 | 42 1970 218 50.00 |
| 26 May 1957 145 | 43 1958 216 51.19 |
| 11 May 1958 216 | 44 1999 214 52.38 |
| 06 Jun 1959 202 | 45 1941 209 53.57 |
| 12 May 1960 274 | 46 1980 208 54.76 |
| 25 May 1961 186 | 47 1972 204 55.95 |
| 26 May 1962 222 | 48 1986 202 57.14 |
| 25 May 1963 152 | 49 1959 202 58.33 |
| 09 Jun 1964 563 | 50 1926 200 59.52 |
| 17 Jun 1965 246 | 51 1993 198 60.71 |
| 06 May 1966 142 | 52 1932 195 61.90 |
| 23 May 1967 320 | 53 1994 193  63.10 |
| 09 Jun 1968 278 | 54 191 186 64.29 |
| 07 Jul 1969 308 | 55 1989 184 65.48 |
| 26 May 1970 218 | 56 1992 182  66.67 |
| 31 May 1971 177 | 57 1930 179 67.86 |
| 01 Jun 1972 204 | 58 1971 177  69.05 |
| 17 May 1973 110 | 59 1925 173 70.24 |
| 27 May 1974 220 | 60 1923 173 71.43 |
| 19 Jun 1975 995 | 61 1918 172 72.62 |
| 14 May 1976 379 | 62 1991 171 73.81 |
| 26 Apr 1977 290 | 63 1963 152 75.00 |
| 22 May 1978 237 | 64 1987 145 76.19 |
| 26 May 1979 234 | 65 1957 145 77.38 |
| 31 May 1980 208 | 66 1955 145 78.57 |
| 22 May 1981 3,200 | 67 1934 143 79.76 |
| 13 Jun 1982 252 | 68 1966 142  80.95 |
| 26 May 1983 253 | 69 1939 136 82.14 |
| 15 May 1984 224 | 70 1990 135 83.33 |
| 03 May 1985 111 | 71 1937 134 84.52 |
| 28 May 1986 202 | 72 1988 132 85.71 |
| 27 May 1987 145 | 73 1985 111  86.90 |
| 16 May 1988 132 | 74 1954 111 88.10 |
| 10 May 1989 184 | 75 1973 110 89.29 |
| 30 May 1990 135 | 76 1949 107 90.48 |
| 21 May 1991 171 | 77 1940 96 91.67 |
| 16 Jun 1992 182 | 78 1935 81 92.86 |
| 16 Jun 1993 198 | 79 1919 80 94.05 |
| 22 Apr 1994 193 | 80 1946 73 95.24 |
| 11 Jun 1997 306 | 81 1936 66 96.43 |
| 20 Jun 1998 222 | 82 1931 41 97.62 |
| 03 Jun 1999 214 | 83 1977 29 98.81 |
| | |

| Note: Plotting positions based on historic period (H) = 85
| Number of historic events plus high outliers (2) = 0 |
| Weighting factor for systematic events (W) =1

Based on 83 events, 10 percent outlier test value K(N) = 2.953
0 high outlier(s) identified above test value of 1,502
or input threshold of 4,000
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Based on 85 events, 10 percent outlier test value K(N) = 2.961

Computed low outlier test value = 31
2 low outlier(s) identified below test value of 50

Statistics and frequency curve adjusted for 2 low outliers.

Based on 85 events, mean-square error of station skew = 0.173
Default or input mean-square error of regional skew = 0.302

<< Frequency Curve >>
UPPER TENMILE CREEK-06062500-FLOW-ANNUAL PEAK

| Computed Expected | Percent | Confidence Limits |
| Curve Probability | Chance | 0.05 0.95 |
| FLOW-ANNUAL PEAK, cfs | Exceedance | FLOW-ANNUAL PEAK, cfs |
P ———— — R —— |
| 2,990 3,450 | 0.2 | 4,460 2,190 |
| 2,010 2,230 | 0.5 | 2,840 1,540 |
| 1,480 1,590 | 1.0 | 2,000 1,170 |
| 1,080 1,140 | 2.0 | 1,400 879 |
| 782 810 | 4.0 | 973 656 |
| 500 508 | 10.0 | 589 435 |
| 347 350 | 20.0 | 395 309 |
| 199 199 | 50.0 | 221 178 |
| 135 134 | 80.0 | 152 118 |
| 116 116 | 90.0 | 132 100 |
| 106 105 | 95.0 | 121 90 |
| 94 93 | 99.0 | 108 79 |
I I

<< Synthetic Statistics >>
UPPER TENMILE CREEK-06062500-FLOW-ANNUAL PEAK

| Log Transform:

| FLOW-ANNUAL PEAK, cfs

|

| |
I I I
| Mean 2.3492 | Historic Events (O |
| Standard Dev 0.2607 | High Outliers 0 |
| Station Skew 1.1641 | Low Outliers 2 |
| Regional Skew -0.2000 | Zero Events 0 |
| Weighted Skew 0.6681 | Missing Events 0 |
| Adopted Skew 1.2000 | Systematic Events 83 |
| | Historic Period 85 |
I I I
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62 Statistical Summaries of Streamflow in Montana and Adjacent Areas, Water Years 1900 through 2002

06062500 Tenmile Creek near Rimini, Mont.
Site Number 45

LOCATION.--Lat 46°31°27%, long 112°1522" (NAD 27), in NEL4SWWUNEY sec. 20, T9 N, R.5 W, Lewis and Clark County, Hydrologic Unit 10030101, Helena
Mational Forest, on left bank at U.S. Forest Service Moose Creek campground, 500 ft upstream from Moose Creek, 2.5 mi north of Rimini, and at rver mile
204.

DRAINAGE AREA.--30.9 mi®,

PERIOL OF RECORD.--July 1914 to September 1994, May 1997 to current year (2002). Monthly discharge only for some periods, published in WSP 1309,

REVISED RECORDS.--WSP 1309: 1917, 1921, 1924-25. WSP 1509: 1915, 1916-17(M), 1920(M), 1927(M), 1928-30, 1947(M), 1948, 1950(M). WSP 1550.
Dirainage arca. WSP 1709: 1959, WDR-MT-97-1: Dminage arca.

GAGE. -Water stage recorder and concrete control. Altitude of gage is 4,850 ft (NGVD 29). Priorto Dec. 17, 1934, water stage recorder at site 40 ft downstream
at different datum and different control.

REMARKS.--Flow partly regulated by Chessman and Scott Reservoirs on tributaries upstream from station, combined capacity, 2,340 acre-feet. Some small

diversions upstream from station. 1.8, Geological Survey satellite telemeter al station.

Magnitude and probability of annual high fow

Magnitude and probability of annual low flow
based on 85 years of record

based on 84 years of record

Discharge, in f¥s, for indicated

interval, in years, Discharge, in tr¥s, for indicated recurrence interval, in years,

Period of and non-exceedance probability, in percent Perind of and exceedunce probability, in percent
““"::;‘s‘"“ ? 5 10 7 0 100 “"“ﬂ“a“w'?["" 7 5 10 % 50 1
5t 2% 1% 5 i 1% 5il%h A 1 i i 1%
1 033 0.13 004 0.00 0.00 000 1 172 299 397 522 €41 736
E] 26 14 o7 o0 00 0 3 165 m 342 428 489 548
7 A3 RE] 07 04 .0 00 7 148 237 91 352 a91 47
14 A7 20 13 08 06 4 15 125 200 244 284 327 356
0 58 n 12 BE| il o7 an 103 164 01 243 270 285
&0 786 37 26 19 14 il il 75 118 144 m 189 204
20 91 A4 20 22 15 A2 a0 56 38 106 127 140 151
120 1.0 50 "] 25 18 14
183 13 &0 A2 22 ] 10 Magnituda and probability of seasonal low low from
July-October based on 05 seasons of record
Magnitude and probability of seasonal low flow from Ty n 195, for ind o intarval, in yaars,
March-June based on 86 seasons of record Panad of and non-exeeedance probability, in percent
Mhseh n ilah‘s, far ind intarval, in yaars, vonseculive
Parind of and non- exeeedance probability, in percent days & ® 1 2 e 0
i Gl 2t 1 Fin Fh 1%
cnn:cculwa 2 5 10 2 P 0
Ll T 04T 0.7 0.7 .00 0.00 0.00
S 0% 1% Er o 19 a A5 17 0 ) a0 )
1 0.96 041 026 018 0.1% 0.09 T 52 A8 09 .M 00 o0
1.0 43 28 19 A% i 14 56 n 15 10 08 05
7 1.1 A8 21 21 14 A0 30 J0 31 21 16 A1 08
14 13 58 a7 26 AT ki)
0 18 A1 1 33 22 16 Monthly and annual mean discharges
: i Standand
Magnitude and probability of seasonal low flow from Maximum Minimum Maan Yaars ol
Muanth . Y, 3 daviation
November-Fabruary basad on 85 seasons of record sl sl (fs) M) record
Msch mn !l%‘x,lnl | ntarval, in yaars, Cickober FE) [iNE] al 4.2 E13
Period uf and non-excerdance probability, in percent Nowember 14 22 23 25 ES
conseculive 7 5 10 70 50 100 Diacember 26 17 18 17 BG
duys Taniary 1.0 A4 15 12 26
50 0% W ¥ ] 1% February 51 05 13 1.0 86
1 045 072 0.14 010 0.07 0.05 March 12 o7 5 27 3
3 53 FE) 15 11 . 06 Agril 67 13 18 14 2
7 62 28 14 13 o a7 May 200 &1 g2 44 87
Ji 34 2 A6 .10 R June 345 20 73 63 87
30 B85 Al 26 18 12 S8 July & 4 12 14 86
August X 13 ] 31 1
Duration of daily mean flows based on 85 years of record Seplerber z B 24 33 L
Discharge, in HYs, which was equaled or excesded for indicated percent of time ] 53 17 17 43 85
9% Y8R 93% bl L S0%
.03 007 017 033 2l
4066 306 200 156 186
35 62 17 101 168 215

Reference: Statistical Summaries of Streamflow in Montana and Adjacent Areas, Water Years
1900-2002, Scientific Investigations Report 2004-5266 (pg 62, USGS, 2004).
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5165 Tenmile Creek Surveyed Water Surface Elevation
7: Water surface elevation data collected on
5160
r 12-13 June 2006, approx. creek flow rate /
5155 of 70- 100 cfs. )
& 5150
% B
& 5145 4
5 r
§ 5140 +
1) L
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i / —— Left Bank Water Surface Elev.
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5138 Tenmile Creek Surveyed Water Surface Elevation
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5150 Tenmile Creek Surveyed Water Surface Elevation

5149 ’ Water surface elevation data collected on

5148 + 12-13 June 2006, approx. creek flow rate
B of 70- 100 cfs.

5147 £

XSEC#5

5146 |

5145 | /
5144 | A __— /
/

5143

5142 &

5141 | V

5140 Left Bank Water Surface Elev. —
5139 / — Right Bank Water Surface Elev.

5138 . / 0 O SuneyBankiull

5137 £

Elevation (ft NAD 88)
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/
N
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Tenmile Creek Surveyed Water Surface Elevation

- -
5159 + Water surface elevation data collected on /

r 12-13 June 2006, approx. creek flow rate
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5160

5156 |

5155 |

o
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Gage Data Analysis
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Gage Data Analysis
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8 Data from gage measurements
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Geom: tenmile_base with boulders2
River = Tenmile Creek Reach = Nr Rimini

Geom: tenmile_base with boulders2

RS =2036.071 River = Tenmile Creek Reach = NrRimini RS =1933.438
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Geom: tenmile_base with boulders2
River = Tenmile Creek Reach = Nr Rimini
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Geom: tenmile_base with boulders2 Geom: tenmile_base with boulders2
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Tenmile Creek HEC-RAS Profile

5158 +

5155 +

Left and right bank water surface elevation refer to the data
callected at the time of the suney on 12 -13 June 2006, creek
flow estimated as 70-100 cfs from the gage. The bankfull suney
point was set by the Forest Senice at the five cross sections
suneyed on 26 July 2006.
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HEC-RAS Plan: boulder 2 River: Tenmile Creek Reach: Nr Rimini

Reach River Sta Profile Q Total Min Ch EI W.S.Elev  CritW.S. E.G.Elev E.G. Slope Vel Chnl  Flow Area Top Width Froude # C
(cfs) () (f ) (f Mmfy  (s)  (saf)y  (f)

Nr Rimini  2036.071 70 cfs 70 5157.01 5158.17 5158.16 5158.48 0.020746 4.47 15.65 23.78 0.97
Nr Rimini 2036.071 100 cfs 100 5157.01 5158.33 5158.33 5158.74 0.020794 5.13 19.57 26.24 101
Nr Rimini  2036.071  2yr (155 cfs) 155 5157.01 5158.64 5158.64 5159.14 0.016997 5.74 27.71 33.97 0.96
Nr Rimini  2036.071 25yr (670 cfs) 670 5157.01 5160.29 5160.29 5161.45 0.012468 9.03 84.9 63.91 0.96
Nr Rimini  1933.438 70 cfs 70 5155.21 5156.38 5156.31 5156.62 0.015702 3.93 17.82 31.94 0.85
Nr Rimini  1933.438 100 cfs 100 5155.21 5156.56 5156.47 5156.86 0.014897 4.41 22.69 35.48 0.85
Nr Rimini 1933.438  2yr (155 cfs) 155 5155.21 5156.8 5156.75 5157.23  0.01588 5.32 29.29 40.39 0.92
Nr Rimini  1933.438 25yr (670 cfs) 670 5155.21 5157.91 5158.37 5159.64  0.02469 10.75 67.04 73.81 1.29
Nr Rimini  1827.538 70 cfs 70 5153.34 5154.48 5154.46 5154.78 0.019429 4.36 16.13 34.84 0.94
Nr Rimini  1827.538 100 cfs 100 5153.34 5154.64 5154.64 5155.03 0.019946 5.04 20.02 37.86 0.99
Nr Rimini  1827.538  2yr (155 cfs) 155 5153.34 5154.91 5154.91 5155.43  0.018235 5.84 27.11 43.09 0.99
Nr Rimini  1827.538 25yr (670 cfs) 670 5153.34 5156.6 5156.6 5157.87 0.013208 9.31 79.39 107.53 0.99
Nr Rimini  1763.91 70 cfs 70 5152.03 5153.14 5153.14 5153.47 0.021874 4.64 15.1 57.52 1
Nr Rimini  1763.91 100 cfs 100 5152.03 5153.33 5153.33 5153.73  0.020614 5.11 19.57 66.89 1
Nr Rimini  1763.91  2yr (155 cfs) 155 5152.03 5153.55 5153.61 5154.15 0.022188 6.22 25.02 76.61 1.08
Nr Rimini  1763.91 25yr (670 cfs) 670 5152.03 5154.97 5155.39 5156.76  0.021294 10.9 65.57 145.14 1.23
Nr Rimini  1694.716 70 cfs 70 5149.69 5150.61 5150.8 5151.22 0.051914 6.23 11.24 44.73 1.49
Nr Rimini  1694.716 100 cfs 100 5149.69 5150.75 5150.98 5151.52 0.053967 7 14.28 49 1.56
Nr Rimini 1694.716  2yr (155 cfs) 155 5149.69 5150.98 5151.27 5151.96 0.046917 7.92 19.63 54.07 152
Nr Rimini 1694.716 25yr (670 cfs) 670 5149.69 5152.3 5153.07 5154.82 0.035347 12.91 55.01 82.92 1.55
Nr Rimini  1651.4 70 cfs 70 5148.53 5149.68 5149.68 5150.04  0.01946 4.86 14.82 59.22 0.97
Nr Rimini  1651.4 100 cfs 100 5148.53 5149.88 5149.88 5150.33  0.017954 5.45 19.27 7431 0.97
Nr Rimini  1651.4 2yr (155 cfs) 155 5148.53 5150.16 5150.21 5150.78 0.018099 6.46 25.82 87.44 1.01
Nr Rimini  1651.4  25yr (670 cfs) 670 5148.53 5151.75 5152.1 5153.52 0.018631  11.27 68.75 138.45 118
Nr Rimini  1583.046 70 cfs 70 5147.1 5148.05 5148.1 5148.39  0.030282 4.71 14.86 45.68 1.14
Nr Rimini  1583.046 100 cfs 100 5147.1 5148.15 5148.27 5148.64 0.036187 5.59 17.88 51.98 1.27
Nr Rimini  1583.046  2yr (155 cfs) 155 5147.1 5148.34 5148.52 5149.01 0.040223 6.56 23.63 62.54 1.37
Nr Rimini  1583.046 25yr (670 cfs) 670 5147.1 5149.2 5149.91 5151.49 0.050961 12.19 55.92 111.26 1.75
Nr Rimini  1522.303 70 cfs 70 5144.97 5146.14 5146.21 5146.58 0.029173 5.33 13.13 67.21 1.15
Nr Rimini 1522.303 100 cfs 100 5144.97 5146.38 5146.42 5146.84 0.024556 5.46 18.32 75.1 1.09
Nr Rimini  1522.303  2yr (155 cfs) 155 5144.97 5146.66 5146.73 5147.25 0.021254 6.22 253 83.34 1.06
Nr Rimini  1522.303 25yr (670 cfs) 670 5144.97 5148.21 5148.48 5149.61 0.016314 9.92 79.34 205.56 1.08
Nr Rimini  1452.848 70 cfs 70 5142.68 5144.21 5143.94 5144.39  0.008069 3.44 20.42 52.41 0.64
Nr Rimini  1452.848 100 cfs 100 5142.68 5144.43 5144.15 5144.67 0.007991 3.95 25.75 59.95 0.66
Nr Rimini  1452.848  2yr (155 cfs) 155 5142.68 5144.17 5144.44 5145.15 0.044496 7.92 19.62 51.13 1.49
Nr Rimini  1452.848 25yr (670 cfs) 670 5142.68 5145.54 5146.43 5147.93 0.033208 12.72 60.71 129.35 15
Nr Rimini  1394.091 70 cfs 70 5142 5143.27 5143.27 5143.65 0.020853 4.97 14.08 45.12 0.99
Nr Rimini 1394.091 100 cfs 100 5142 5143.49 5143.49 5143.95 0.019213 5.45 18.41 55.42 0.99
Nr Rimini  1394.091  2yr (155 cfs) 155 5142 5143.82 5143.82 5144.42 0.017076 6.25 25.45 83.55 0.98
Nr Rimini  1394.091 25yr (670 cfs) 670 5142 5145.28 5145.65 5146.32 0.013945 9.41 130.02 286.52 1
Nr Rimini  1318.209 70 cfs 70 5139.02 5140.95 5140.63 5141.3  0.044243 4.73 148 10.7 0.71
Nr Rimini  1318.209 100 cfs 100 5139.02 5141.39 5140.98 5141.72 0.042749 4.64 21.65 25.98 0.77
Nr Rimini 1318.209  2yr (155 cfs) 155 5139.02 5141.54 5141.66 5142.14  0.06572 6.26 25.69 36.21 0.97
Nr Rimini  1318.209 25yr (670 cfs) 670 5139.02 5142.42 5142.96 5143.97 0.10784 11.3 75.8 144.09 1.35
Nr Rimini  1273.222 70 cfs 70 5137.82 5139.6 5139.11 5139.78  0.025035 3.37 20.78 16.49 0.53
Nr Rimini 1273.222 100 cfs 100 5137.82 5140.02 5139.34 5140.19 0.026204 3.39 29.72 30.03 0.58
Nr Rimini  1273.222  2yr (155 cfs) 155 5137.82 5140.38 5139.86 5140.61 0.022519 3.83 41.39 33.43 0.56
Nr Rimini  1273.222 25yr (670 cfs) 670 5137.82 5141.87 5141.87 51424  0.024688 6.43 131.34 151.71 0.66
Nr Rimini 1240 70 cfs 70 5136.62 5137.9 5137.9 5138.34  0.086682 5.36 13.05 14.34 0.99
Nr Rimini 1240 100 cfs 100 5136.62 5138.16 5138.16 5138.7 0.086704 5.89 16.99 15.36 0.99
Nr Rimini 1240 2yr (155 cfs) 155 5136.62 5138.58 5138.58 5139.23  0.090302 6.45 24.05 19.77 1.02
Nr Rimini 1240 25yr (670 cfs) 670 5136.62 5141.05 5140.33 5141.51 0.016552 5.72 126.15 97.51 0.55
Nr Rimini  1232.688 70 cfs 70 5136.27 5137.77 5137.48 5137.97 0.007742 3.59 19.51 19.26 0.63
Nr Rimini  1232.688 100 cfs 100 5136.27 5138 5137.69 5138.27 0.008141 4.18 24.06 20.93 0.66
Nr Rimini 1232.688  2yr (155 cfs) 155 5136.27 5137.76 5138.05 5138.77 0.039637 8.07 19.21 19.12 1.42
Nr Rimini  1232.688 25yr (670 cfs) 670 5136.27 5140.61 5140.61 5141.41 0.006019 7.68 124.63 140.73 0.69
Nr Rimini  1148.996 70 cfs 70 5135.56 5136.59 5136.59 5136.96  0.02123 4.85 14.42 19.44 0.99
Nr Rimini  1148.996 100 cfs 100 5135.56 5136.81 5136.81 5137.24  0.019608 5.28 18.95 21.61 0.98
Nr Rimini  1148.996  2yr (155 cfs) 155 5135.56 5137.15 5137.15 5137.68 0.016373 5.85 27.52 32.18 0.94
Nr Rimini  1148.996 25yr (670 cfs) 670 5135.56 5137.94 5138.7 5140.21 0.040935 13 70.64 78.05 1.63
Nr Rimini  1106.071 70 cfs 70 5134.32 5135.46 5135.54 5135.85 0.032021 5.03 13.92 24.52 1.18
Nr Rimini 1106.071 100 cfs 100 5134.32 5135.58 5135.71 5136.11 0.036817 5.86 17.16 29.33 1.29
Nr Rimini  1106.071  2yr (155 cfs) 155 5134.32 5135.72 5135.99 5136.56 0.044547 7.38 21.7 33.92 1.47
Nr Rimini  1106.071 25yr (670 cfs) 670 5134.32 5136.81 5137.36 5138.47 0.032347 11.21 79.88 78.38 1.44
Nr Rimini  1041.169 70 cfs 70 5133.2 5134.45 5134.39 5134.78  0.01575 4.59 15.34 20.02 0.88
Nr Rimini  1041.169 100 cfs 100 5133.2 5134.62 5134.62 5135.08 0.017702 5.47 18.87 23.11 0.96
Nr Rimini 1041.169  2yr (155 cfs) 155 5133.2 5134.94 5134.94 5135.53  0.01592 6.25 26.59 24.35 0.95
Nr Rimini  1041.169 25yr (670 cfs) 670 5133.2 5136.48 5136.55 5137.24 0.010353 8.38 125.52 84.76 0.87
Nr Rimini  971.5099 70 cfs 70 5131.47 5133.1 5133.1 5133.43  0.024223 4.6 15.2 23.69 1.01
Nr Rimini 971.5099 100 cfs 100 5131.47 5133.28 5133.3 5133.69 0.022103 5.14 19.58 26.65 1.01
Nr Rimini 971.5099  2yr (155 cfs) 155 5131.47 5133.46 5133.59 5134.11  0.02715 6.5 24.63 30.14 1.15
Nr Rimini 971.5099 25yr (670 cfs) 670 5131.47 5134.71 5135.06 5136.14 0.023246  10.37 82.45 59.63 122
Nr Rimini  827.9595 70 cfs 70 5128.37 5129.45 5129.48 5129.86 0.025295 5.14 13.61 18.98 1.07
Nr Rimini  827.9595 100 cfs 100 5128.37 5129.62 5129.7 5130.17  0.02717 5.96 16.79 19.7 1.14
Nr Rimini 827.9595  2yr (155 cfs) 155 5128.37 5129.96 5130.01 5130.62 0.021852 6.52 23.82 21.13 1.07
Nr Rimini 827.9595 25yr (670 cfs) 670 5128.37 5132.36 5132.01 5133.45 0.008544 8.61 86.93 31.63 0.8
Nr Rimini  816.4163 70 cfs 70 5128.21 5129.19 5129.23 5129.63 0.028209 5.36 13.07 18.86 113
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CURRENT DATE: 09-20-2006
CURRENT TIME: 12:53:45

FILE DATE: 09-20-2006
FILE NAME: SINGLE

AAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAA ~ FHWA CULVERT ANALYSIS AAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAA HY-8, VERSION 6.1 AAAAAAAAAAAAAAAAAAAAAAARAA
UAAAAAAAAAAAARAAAARAAAARAAAAAAAAAARAAAARAAAAAAAAAAARAAAAAAAAAARAAAAAAAAAAAAAAARAA
3Cs=s SITE DATA 3 CULVERT SHAPE, MATERIAL, INLET 3
3 U AAAAAAAAAAAAARAAAARAAAARAAAAAAAAAARAAAARAAAARAAAAAAAAAAAAAAARAAAAAAAAAARAAA~

2L = INLET OUTLET CULVERT 3 BARRELS 3
3V 3 ELEV. ELEV. LENGTH = SHAPE SPAN  RISE MANNING  INLET 3
aN0.2  (FL) (ft)  (ft) = MATERIAL (ft) (fv) n TYPE 3
3 1 35000.00 4999.80  50.00 3 1 RCPA 3.02 1.88 .012 CONVENTIONAL=
323 3 3
333 3 3
343 3 3
353 3 3
363 3 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
SUMMARY OF CULVERT FLOWS (cfs) FILE: SINGLE DATE: 09-20-2006

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
5000.25 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
5000.68 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
5000.81 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
5001.28 12.4 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
5001.68 16.3 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
5001.94 20.3 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
5002.21 24.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
5002.50 28.1 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
5002.84 32.1 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
5003.25 36.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
5003.71 40.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O

0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

AAAAAAAAAAARARARARARARARARARARAAAAAAAAAAAAAAAAAAAAAAAAAARAARAARARARARARARARARAARAAA

AAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAARAA

SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: SINGLE DATE: 09-20-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (Ft) FLOW (cfs) ERROR (cfs) ERROR
5000.25 0.000 0.50 0.00 0.00
5000.68 0.000 4.45 0.00 0.00
5000.81 0.000 6.00 0.00 0.00
5001.28 0.000 12.35 0.00 0.00
5001.68 0.000 16.30 0.00 0.00
5001.94 0.000 20.25 0.00 0.00
5002.21 0.000 24.20 0.00 0.00
5002.50 0.000 28.15 0.00 0.00
5002.84 0.000 32.10 0.00 0.00
5003.25 0.000 36.05 0.00 0.00
5003.71 0.000 40.00 0.00 0.00

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
AAAARAAAAARAAAAAAAAAARAAAAARAAAARAAAAARAAAAARAAAARAAAAARAAAARAAAAARAAAAARAAAARAA
AAAARAAAAAAAAAAAAAAAARAAAAAAAAAARAAAAARAAAAAAAAAARAAAAARAAAAAAAAAARAAAAAAAAAARAA
PERFORMANCE CURVE FOR CULVERT 1 - 1( 3.02 (ft) BY 1.88 (ft)) RCPA
AAAARAAAAAAAAAAAAAAAARAAAAAAAAAARAAAAARAAAAAAAAAAAAAAAARAAAAAAAAAARAAAAAAAAAARAA
DIS-  HEAD- INLET OUTLET

Appendix C AttH-1



CHARGE = WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW  OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH  VEL. VEL.
(cfs) (fo) (fr) (fr) <F4> (fr) (ft) (fr) (ft) (fps) (fps)
AAAAAARAAAAAAAAAAAAAAAARAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAARAA

0.50 5000.25 0.20 0.25 3-M1t 0.15 0.15 0.20 0.20 1.61 0.00
4.45 5000.68 0.68 0.68 1-S2n 0.48 0.51 0.41 0.20 4.90 0.00

6.00 5000.81 0.81 0.81 1-S2n 0.57 0.60 0.50 0.20 5.04 0.00
12.35 5001.28 1.28 1.28 1-S2n  0.88 0.90 0.80 0.20 5.91 0.00
16.30 5001.68 1.57 1.68 2-M2c 1.06 1.06 1.06 0.20 5.79 0.00
20.25 5001.94 1.85 1.94 2-M2c 1.26 1.20 1.20 0.20 6.36 0.00
24.20 5002.21 2.15 2.21 2-M2c 1.53 1.32 1.32 0.20 6.89 0.00
28.15 5002.50 2.48 2.50 2-M2c 1.88 1.43 1.43 0.20 7.51 0.00
32.10 5002.84 2.84 2.69 2-M2c 1.88 1.53 1.53 0.20 8.10 0.00
36.05 5003.26 3.23 3.26 2-M2c 1.88 1.60 1.60 0.20 8.83 0.00
40.00 5003.71 3.66 3.71 2-M2c 1.88 1.68 1.68 0.20 9.49 0.00

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
EI. inlet face invert 5000.00 ft EI. outlet invert 4999.80 ft
El. inlet throat invert 0.00 ft EI. inlet crest 0.00 ft
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

*xxxxk SITE DATA ***** CULVERT INVERT

INLET STATION 100.00 ft
INLET ELEVATION 5000.00 ft
OUTLET STATION 50.00 ft
OUTLET ELEVATION 4999.80 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0040
CULVERT LENGTH ALONG SLOPE 50.00 ft
BARREL SHAPE PIPE ARCH
BARREL SPAN 3.02 ft
BARREL RISE 1.88 ft
BARREL MATERIAL CONCRETE
BARREL MANNING*S n  0.012
INLET TYPE CONVENT IONAL
INLET EDGE AND WALL GROOVED END WITH HEADWALL
INLET DEPRESSION NONE

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAA

o TAILWATER
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CONSTANT WATER SURFACE ELEVATION
5000.00
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Figure 10. Minimum rock size as a function of bankfull shear stress
Reference: Rosgen, D.L., The Cross-Vane, W-Weir and J-Hook Structures, Their Description,

Design and Application for Stream Stabilization and River Restoration, Proceedings of the 2001
Wetlands Engineering & River Restoration Conference, Reno, NV, Aug 2001.

Table 1. Limiting Shear Stress and Ve locity for Uniform Noncohesive Sediments

Class name d; (in) ¢(deg)

Boulder
Very large >80 42 0.054 37.4 4.36
Large >40 42 0.054 18.7 3.08
Medium >20 42 0.054 9.3 2.20
Small >10 42 0.054 4.7 1.54

Cobble
Large =5 42 0.054 253 1.08
Small =25 41 0.052 1.1 0.75

Reference: Fischenich, C., Stability Thresholds for Stream Restoration Materials, ERDC TN-
EMRRP-SR-20, May 2001.

Table 1 provides limits for idealized conditions or the stability of sediments in the bed.
Therefore, these values represent a minimum stability threshold. For application at the site, rock
exposure, turbulence, and other variable will reduce stability. Table 1 values are not
representative of a single exposed rock above the bed surface.
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Trip Report

RAMS Project: Rimini Wetland Restoration and Amphibian Habitat Enhancement Project
Location: Adjacent to Tenmile Creek, Downstream of Rimini, West of Helena, MT

Site Visit: 12 — 13 June, 2006.

Personnel: Kim Mulhern (Geotech), Gordon Lewis (Geotech), Kristine Nemec (Environmental), Daniel
Pridal (Hydraulics)

State of MT Coordinator: Jesse Aber, Montana Dept. of Natural Resources and Conservation, Water
Management Bureau, Helena MT

1. Activities.

Arrived at the site on the afternoon of 12 June. COE surveyors present on site and discussed survey
extents. Briefly toured site and observed channel conditions. Met with forest service, state and local
agency representatives and discussed project at length. State of Montana volunteered to collect channel
cross sections and pebble count since stream flow velocity precluded safe data collection by COE
surveyors at this time. Returned to the site on 13 June. Further coordinated with COE surveyors regarding
survey extents at site. Toured site and collected photos and observations. Located cross section markers at
6 locations for future MT state survey effort. Conducted pebble count of sediment plume on right bank
across Rimini Road that was presumed deposited from the 1981 flood. Performed preliminary field
location of project features.

2. Observations.
Observations of noted features include:

New Bridge Crossing:
A newly constructed bridge and twin culvert crossing located west of the bridge in the left overbank has
been installed just downstream of the site.

Town of Rimini Septic Field:

The newly constructed town of Rimini septic field is located on the right bank downstream of the new
road and bridge. The project should be designed to provide stability protection and not pose a flood threat
to this area.

Sediment Flow:

Numerous sediment deposition areas consisting of cobbles and gravels are present throughout the
overbank area. Discussion indicated that a major flood occurred in 1981. Plans were furnished by the
County that illustrate flood repair work following the 1981 flood. Based on the plans and photos of the
site, it appears that the channel was temporarily flowing down the road and in the right overbank (east of
Rimini Road) location. Repair work was conducted to remove sediment blockage and reconstruct the
channel. Verbal accounts indicated that Rimini residents were airlifted from the town.

Tenmile Creek:
During the site visit, streamflow recorded at Tenmile Creek near Rimini Gage (retrieved from the USGS
web site for gage 06062500, located about 1.5 miles downstream of the site:

12 June, 2006 — Gage Height 2.63, flow 104 cfs

13 June, 2006 — Gage Height 2.53, flow 89 cfs
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Streamflow at the time of the site visit appeared to be roughly near bankfull based on the submerged
vegetation and waterline. No direct overbank flow was occurring although seepage resulted in numerous
wet areas. Viewed through the occurring streamflow, the channel appeared to consist of medium to large
cobbles with many intermittent boulders. Many log debris jams were observed through the site and
downstream. Channel conditions through the site appear stable with no observed bank failure sections.
The channel width through the site may be constricted in some locations. The rock berm prevents
significant overbank flow on the right side although the left bank is available with observed flow sections.
Downstream of the site, a large mid-channel bar is present that may indicate some deposition. This may
be related to the upstream rock berm and channel constriction.

EPA Superfund Project:
An active superfund project is located upstream of the site. A construction contractor trailer is located
adjacent to Rimini Road within the site.

Right Overbank East of Rimini Road:

The right overbank east of Rimini Road contains undulating topography with what appears to be a
constructed small diversion canal. However, the sediment deposition plume located toward the
downstream end of the project has filled the canal. Since this material was not excavated, the diversion
canal is presumed to be inactive.

Chessman Road Crossing.

Within the right overbank downstream of the site on the east side of Rimini Road, the topography
includes what appears to be an old channel segment. The old channel terminates at Chessman Road with a
12 to 18” diameter culvert. The culvert is mostly blocked with debris and sediment, an outlet on the
downstream side could not be located. A noticeably inflow was observed. The pasture on the downstream
side has an undrained low spot.
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From right bank looking downstream at stream channel and snags, in reach below project. Is noticeable
drop through this reach that includes the mid-channel bar.
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From right bank looking downstream at

boulder rapid across channel.
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Further upstream looking from ri
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at snag and drop.
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From right bank, just upstream of trailer looking at rapid section and rock berm on right bank.
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From right bank looking upstream
rock and turbulence.
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From Chessman road turnoff looking northwest, standing near culvert entrance. Looking at pasture with
no located culvert outlet, ponds in corner near road. Stream is across road.
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From channel Iooking't clvert entrance. Apere to be an 12 to 18" cemosly blocked by
vegetation and sediment. Culvert at base of slope near photo center. Top of road visible at photo top.
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From Chessman road looking upstream at old channel above culvert e
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ownstream with focus upstream of previous photo, looking at
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From top of left bank near XS#6, looking d
opposite bank.
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From top of left bank near XS#6, looking downstream with focus upstream of previous photo, looking at
opposite bank and low saddle in rock berm. Evergreen tree area is natural high spot, near possible culvert
location beneath Rimini Road for wetlands on east side.
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Looking at lathe marker for XS#6, typical marker for all six cross section endpoints.
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Looking upstream on left bank, lathe for XS# 5, large boulder to big Aspen on left bank is straight reach,
potential widening reach, swing back to join channel at top of rapids.

A

. ) =i
Looking downstream from same point as previous photo

at top oralds rm left bank.
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Two 42" diameter CMP beneath new road crossig that rovides outlet for left bank overland flow.
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From road centerline of culvert crossing looking toward bridge and
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From right bank near opposite of XS#6 looking upstream at rock berm, looks to
with gravel and cobbles.

)

be built of river sediment

On right bank near upstream end ofpossible diersion to wetland, toe of left bank
upstream, dike height decreases to about 4 ft in this area (8 ft d/s).

hill slope starts just
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On right bank, same location as previous looking further downstream at main dike with 8 ft height
compared to lower dike of 4 ft in upstream area.
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Appendix D
Information for Permit Application

Rimini Wetland Restoration and Amphibian Habitat
Enhancement
Tenmile Creek Near Rimini, Montana

Draft Report
September 2006

US Army Corps
of Engineers @
Omaha District



INFORMATION FOR APPLICANT
Instructions for filling out the Joint Application for Proposed Work in Montana’s
Streams, Wetlands, Floodplains, and Other Water Bodies

Please Read Carefully

This application form can be used to obtain permits from the local, state, and federal agencies listed in the box
below. Use the box below to determine which permits you may need for your project (contact information is
provided); to determine the number of copies of the application to send; to determine what additional information is
needed; and to determine what fees, if any, apply.

After completing this form, send the required number of copies, with original signatures, to each applicable
agency. Each agency issues separate permits. You must obtain individual authorizations or permits from each agency
to which you apply before conducting your work.

For more information about permitting requirements, review “A Guide to Stream Permitting in Montana,” available
from all participating agencies or on line at www.dnrc.state.mt.us/permit.html. Please note: permits from agencies
other than those listed on this application form may be required. You must apply to those agencies on separate forms

if the law applies.

Do not submit fees with this application. Fees listed are for information only. The responsible agency will contact you when a

fee applies.
FEES - DO
PERMIT/ AGENCY CONTACTS/ ADDRESSES AND REVIEW | NOT SEND
WHO MUST APPLY | AGENCY ADDITIONAL INFORMATION TIME PAYMENT
310 Permit Submit three copies of application, maps, and plans to
Private citizens and conservation district. To locate local office, call MT
companies working in | Local Assoc. of Conservation Districts (406) 443-5711 or
or near perennial Conservation Conservation Districts Bureau, DNRC (406) 444-6667; | 30 — 60
streams. District or visit www.dnrc.state.mt.us/conserve.html. days No fee
Montana Submit a set of preliminary plans or sketches with
Department of | application. To locate appropriate office, call DFWP in
SPA 124 Permit Fish, Wildlife | Helena (406) 444-2449. For projects sponsored by
Governmental entities | & Parks DOT, send two sets of plans to Helena DFWP, Box
working in any stream. | (DFWP) 200701, Helena MT 59620-2701. 60 days No fee
Floodplain Permit Prior to submitting this application form, contact local
Applicants proposing floodplain administrator at the county office or locate
new construction County appropriate office by calling DNRC Water Resources
within designated Floodplain Division (406) 444-6601. Applicant may be required Varies ($25
floodplains. Administrator | to hire a professional engineer. 60 days - $400)
Section 404 Permit
Applicants working in
any stream and in
wetlands. Submit one copy of application plus a set of
Section 10 Permit construction plans or sketches of the proposed project, Varies ($0 -
Applicants working on | U.S. Army if available. See special signature requirements $100)
Yellowstone, Missouri, | Corps of following “Information for Applicant”. US Army You will be
or Kootenai Rivers or | Engineers Corps of Engineers, 10 West 15™ Street Suite 2200, 30-- 120 contacted if
their reservoirs. (COE) Helena MT 59626; (406) 441-1375. days fee applies.
Do not send this form directly to DEQ if applying for a
310 or 124 permit. You will be notified if you must 30 days
318 Authorization Montana apply on the 310 or 124 permit you receive. Dept. of after
Activities that cause Department of | Environmental Quality, Permitting and Compliance application
temporary turbidity in | Environmental | Division, Water Protection Bureau, Box 200901, and fee are
any state water. Quality (DEQ) | Helena MT 59620-0901; (406) 444-3080. received. $150
Additional fees, a land survey, and other information
Montana will be required. Contact the local DNRC land office License —
Navigable Rivers Department of | for information. To locate appropriate Land Office, call | up to 60
Land Use License/ Natural Special Use Management Bureau at (406) 444-2074. days.
Easement -- Projects Resources and | To determine if your project is on a navigable Easements | License $25
in, on, under, or over Conservation waterway, visit: —upto 90 | Easement
navigable waters. (DNRC) www.dnrc.state.mt.us/trust/timdhome.htm. days. $50
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GUIDELINES FOR COMPLETING THE JOINT APPLICATION
The sections indicated below refer to the corresponding sections on the application form. Sections A, B, and C must be completed for
all applications. Section D is to be completed only if you are applying for a Floodplain Permit, Section 404 Permit, or Section 10
permit.

A. APPLICANT INFORMATION. The applicant can be the landowner or any authorized agent of the landowner.
The name and address of the owner of the land where the project will be constructed are required if different from the
applicant. Be aware that the issuance of any permit does not give permission to carry out a project on land that is not
owned by the applicant. The applicant has the duty to secure necessary landowner authorization.

B. PROJECT SITE INFORMATION. This information is required to locate the site and the water body where the
work will be completed. Be sure to include directions to the site. Attach an additional sheet or site map that clearly
shows the project location and any identifying landmarks. Geocodes help locate the property where the project will be
constructed and are available online at: www.qgis.doa.state.mt.us/cadastral/textsearch.html Leave the Geocode line
blank if you don’t have access to the internet.

C. PROJECT INFORMATION. This section provides space for you to describe your project and the steps you will
take to minimize impacts. Projects must be constructed in a way that minimizes impacts to the water body. Some
agencies and conservation districts may require you to follow specific standards for project design, materials used, or re-
vegetation.

1. Be sure to attach a plan or drawing that includes the information requested. Your application will be rejected if project
plan or drawing is not provided.

2. Type of Project. Check all boxes that apply to the proposed work.
3. Purpose. Describe the need and purpose of the proposed work. What will it be used for and why?

4. Annual Maintenance. Conservation districts may authorize minor maintenance activities for up to ten years. If the
proposed work will be conducted each year, check this box. An annual plan of operation would include the nature and
extent of work to be conducted each year. It should include, at minimum, a detailed description of the work to be done,
the timing of the work proposed, and the amount of streambed materials to be removed, as well as other information
required by the district. If the conservation district authorizes an annual maintenance permit, the application still may be
required to seek approval from other agencies prior to doing work each year.

5. Proposed Construction Date. The timing of construction is an important factor in determining impacts to water quality,
fish, and aquatic life. Authorizations/permits may contain timing restrictions on construction activities.

6. Dimensions of the Project. Generally describe the impact area of your project and provide the dimensions listed. Use
the high water mark as a point of measure. If you are unsure of the high water mark, specify another point of measure.

7. Vegetation. Vegetation is important for bank stability and maintaining water quality. Most agencies require that only
the vegetation necessary to conduct the work be removed. Describe the vegetation present at the site. Reseeding and
replanting is usually required; describe your plan to re-vegetate the area. USDA, Natural Resources and Conservation
Service standards are usually accepted standards for re-vegetation.

8. Materials. What materials are going to be used for your project? Where were they obtained? How much are you
planning to use. All materials used must be of adequate size and dimension for the project and be free of pollutants. If
streambed or other materials are removed from the bed of a stream, they must be removed from the area so they don’t
reenter the stream.

9. Equipment. List all equipment that will be used for construction of the project. Make sure your equipment is clean and
free of excess grease, weeds, and weed seeds before using it in the waterway. To prevent the spread of whirling disease,
remove all mud and aquatic plants from heavy machinery and other equipment before moving between waters and work
sites. Drain water from machinery and let machinery dry before moving to another location.

10. Steps during construction and after to minimize impacts. Use the space provided to describe what you plan to do to
minimize the impact of the proposed project during and after construction. Examples would include sediment fences
along the bank or below the proposed work, coffer dams to direct flow away from the project area, fish friendly diversions
or stream crossings, re-vegetating disturbed areas, timing of the project, or care in selection of sites and methods used to
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construct the project.

D. ADDITIONAL INFORMATION FOR SECTION 404, SECTION 10, AND FLOODPLAIN PERMITS
Information in Section D is specific to Section 404, Section 10, and Floodplain permits. Answer Questions 1-4 if you are applying for
a Section 404 or Section 10 permit from the US Army Corps of Engineers. Answer Questions 4-6 if you are applying for a Floodplain
Permit from the local floodplain administrator. (Question 4 is required for both.)

L.

nkhwe

6.

See definitions listed below for aquatic areas, wetlands, fill material, and how to calculate materials and impacted
areas.

Indicate names and addresses and addresses of any nearby landowner(s) who may be affected by your project.

See definition of mitigation and compensatory mitigation below.

For floodplain permits, all permits must be in place before a floodplain permit can be issued.

If your project site is in a designated floodplain, the waterway will have a FEMA map number. Contact the county
government in which your project will take place to obtain the number.

Check with the county government to see if there are special planning or zoning regulations.

Definitions:

e Aquatic areas include (but are not limited to) rivers, streams, creeks, lakes, reservoirs, wetlands, wet meadows,
oxbows, and sloughs. Named and unnamed drainages that flow intermittently, as well as streams with perennial
flow, are aquatic areas (waters of the United States).

o Fill material refers to rock, sand, dirt, or any material that replaces an aquatic area with dry land, or changes the
bottom elevation of a water body. Prohibited fill material includes junk metal, car bodies, construction debris,
trash, etc.

e Mitigation means avoiding and/or minimizing impacts to aquatic areas, and compensating for unavoidable
impacts. Compensatory mitigation refers to replacing aquatic resources that have been lost, with similar aquatic
resources. Compensatory mitigation may include creating new, restoring degraded, or enhancing existing aquatic
areas.

e Wetlands include areas that are inundated or saturated with water long enough to support vegetation typically
adapted for life in saturated conditions. Wetlands are generally determined on a site-by-site basis. If you are not
sure whether a wetland will be impacted by your proposed project, contact the Corps of Engineers.

e To calculate impacted area, measure the length and width that the fill material will occupy. Length x width =
area, usually expressed in square feet, square yards or acres. If your project involves a stream, measure the length
of bank that will be affected on both sides of the stream.

e To calculate the volume of material, measure the length, width, and depth of the fill material. Length x width x
depth = volume, usually stated in cubic feet or cubic yards.

SIGNATURE REQUIREMENTS FOR THE U.S. ARMY CORPS OF ENGINEERS
(Section 404 or Section 10 Permit Applications)

Applications submitted to the U.S. Army Corps of Engineers have certain signature/authorization requirements. On the
signature portion of the application form, there are three signature lines. The Corps requires the signature of the applicant,
landowner, and any agent acting on their behalf.

*If you are a landowner submitting this application and proposing to undertake a project on your own behalf,
please sign and date both the “Signature of Landowner” and “Signature of Applicant” lines.

*If you are a consultant/contractor acting as an agent on behalf of a landowner, please sign and date only the
line designated “Signature of Agent” and indicate your title. The landowner must sign and date the “Signature of

Landowner” and “Signature of Applicant” lines to indicate authorization for you to act on his/her behalf.

*If a utility company submits this application, a representative of the company should sign and date the
“Signature of Applicant” line. Landowner signatures are not required.
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Application Revised: 09/24/03 AGENCY USE ONLY: Application # Date Received

Form may be downloaded from: Date Accepted Date Forwarded to DEWP
www.dnre.state.mt.us/permit.html

JOINT APPLICATION FOR PROPOSED WORK IN MONTANA’S STREAMS, WETLANDS,
FLOODPLAINS, AND OTHER WATER BODIES

Use this form to apply for one or all of the local, state, or federal permits listed below. The insert titled “Information to
Applicant” includes agency contact information and instructions on how to complete this application. After completing the form,
make the required number of copies and sign each copy. Send the copies, with original signatures and additional information
required, directly to each applicable agency. To expedite your application, be sure all required information, including a project site
map and drawings are included. Incomplete applications will be rejected. Note: other laws may apply. It is your responsibility to
obtain all permits and landowner permission, if applicable, before beginning work.

v PERMIT AGENCY FEE
310 Permit Local Conservation District No Fee
SPA 124 Permit Department of Fish, Wildlife and Parks No Fee
Floodplain Permit County Floodplain Administrator Varies ($25 - $400)
Section 404 Permit, Section 10 Permit U. S. Army Corps of Engineers Varies ($0 - $100)
318 Authorization Department of Environmental Quality $150
Navigable Rivers Land Use License or Easement | Department of Natural Resources and Conservation | License $25; Easement $50

A. APPLICANT INFORMATION
NAME OF LANDOWNER at project location:

Mailing Address: Day Phone:
Physical Address: Evening Phone:
City/State/Zip:
NAME OF APPLICANT (if different from landowner):
Applicant is: o0 Landowner o Contractor 0 Other (explain)

0 Government Agency 0 Landowner’s Agent (title)
Has the landowner consented to this project? o0 Yes o No
Mailing Address: Day Phone:
Physical Address: Evening phone:
City/State/Zip:

B. PROJECT SITE INFORMATION

NAME OF STREAM or WATER BODY at project location Nearest Town
Address/Location: Geocode (if available):

1/4 1/4 1/4, Section , Township , Range County
Longitude , Latitude (if available)

ATTACH A MAP OR A SKETCH of the project site that includes: 1) the water body where the project will
take place, roads, tributaries, landmarks; 2) directions to the site; 3) a circled “X” representing the exact project
location.

This space is for all Department of Transportation and SPA 124 permits (government projects)..

Project Name
Control Number Contract letting date
MEPA/NEPA Compliance O Yes O No
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C. PROJECT INFORMATION

1. In addition to the information requested below, a PLAN OR DRAWING of the proposed project MUST be
attached. This plan or drawing must include: 1) a plan view (looking at the project from above; 2) an elevation view
(looking at the project from either the right or left; 3) dimensions of the project; 4) dimensions and location of fill or
excavation sites; 5) location of storage or stockpile materials; 6) location of existing or proposed structures, such as
buildings, utilities, roads, or bridges; 7) drainage facilities; 8) an arrow indicating north. Floodplain permit applicants are
encouraged to inquire locally since additional information is usually required.

2. TYPE OF PROJECT (check all that apply)

O 1. Stream Crossing (bridges, culverts, fords) [ 9. Fish Habitat O 17. Mining

O 2. Bridge/Culvert Removal O 10. Recreation (docks, marinas, etc.) O 18. Dredging

O 3. Road Construction/Maintenance O 11. New Residential Structure O 19. Core Drill

O 4. Bank Stabilization O 12. Manufactured Home O 20. Placement of Fill
O 5. Flood Protection O 13. Improvement to Existing Structure O 21. Diversion Dam
O 6. Channel Alteration O 14. Commercial Structure O 22. Utilities

O 7. Trrigation Structure O 15. Wetland Alteration O 23. Pond

O 8. Water Well/Cistern O 16. Temporary Construction Access O 24. Other

3. WHAT IS THE PURPOSE of the proposed project?

4. IS THIS APPLICATION FOR an annual maintenance permit? [ Yes O No
(If yes, an annual plan of operation must be attached to this application — see “Information for Applicant™)

5. PROPOSED CONSTRUCTION DATE: Start / / Finish / /
Is any portion of the work already completed? O Yes -- If yes, describe the completed work. O No

6. DIMENSIONS OF THE PROJECT. Describe the impacted area. How many linear feet of bank will be
impacted? How far will the proposed project extend into and away from the water body?

7. VEGETATION. Describe the vegetation at the site. What type and how much vegetation will be removed
or covered with fill material? How will the disturbed area be revegetated?

8. MATERIALS. Describe the materials to be used and how much (cubic yards, linear feet, size, type, source of each).
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9. EQUIPMENT. What equipment will be used for the proposed work?

10. WHAT STEPS WILL BE TAKEN DURING AND AFTER CONSTRUCTION TO MINIMIZE:

e Erosion, sedimentation, or turbidity?

e Stream channel alterations?

e Effects of stream flow or water quality caused by materials used or removal of ground cover?

e Effects on fish and aquatic habitat?

e Risks of flooding or erosion problems upstream and downstream?

D. ADDITIONAL INFORMATION FOR SECTION 404, SECTION 10, AND FLOODPLAIN PERMITS
If you are applying for a Section 404 or Section 10 permit, fill out questions 1-4. If you are applying for a
Floodplain Permit, fill out questions 4-6. (Question 4 is required for Section 404, Section 10, and floodplain permits.)

1. Will the project involve placement of fill material in a wetland? If yes, describe. How much wetland area
will be filled? Calculation the impacted area. Note: A delineation of the wetland may be required.

2. List the names and address of landowners adjacent to and across from the project site. (At its discretion, the
permitting agency may contact these landowners.)

3. Ifthere is a plan for compensatory mitigation, describe the location, nature, and amount of proposed
mitigation on an attached sheet.
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4. If you have already applied for any permits, list them and indicate whether they were issued, denied, or are
pending. (Required for Section 404, Section 10, and Floodplain Permits.)

5. FEMA Map Number (if available)

6. Does this project comply with local planning or zoning regulations? O Yes O No

E. SIGNATURES/AUTHORIZATIONS
Each copy submitted to an agency must have original signature(s).

I certify that the above statements are true and correct. I further certify that I possess the authority to undertake the work
described herein or am acting as the duly authorized agent of the landowner. I authorize the inspection of the project site
by inspection authorities. Both the landowner and the person doing the work have the duty to comply with the
stipulations of permits and laws.

*Signature of Landowner Date Signature of Applicant Date
*(May be waived by agency for utilities and other easement holders)

For Section 404/Section 10 applications, see signature

Requirements for US Army Corps of Engineers in the “Guidelines

For Completing Application.”

Contractor/Agent Date

DISPUTE RESOLUTION - 310 PERMIT APPLICANTS ONLY

As the applicant, if you disagree with the conservation district’s decision on this application and wish to seek formal resolution, you may ask for a
judicial review by filing a petition in district court Or you may request a review by a three-member arbitration panel. You are not required to
make the choice between judicial review and arbitration unless you disagree with the conservation district’s final action on this application and
want to take formal action. The conservation district will provide you with information about resolving disputes when the 310 permit is issued.
However, you may choose arbitration when you file this application or wait until you receive the permit decision. By choosing arbitration at the
time of filing this application, you waive your right to have the final decision reviewed by district court.

If you wish to elect arbitration, please check the box. If you wish to decide later and retain your right for judicial review, do not check this box.

O T agree to arbitration as the exclusive means of review of a conservation district’s decision on a 310 permit. I elect to sign an arbitration
agreement as part of this application process and request a copy of the agreement. (Initial)
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