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Kansas Extension Project Appendix A

APPENDIX A: HISTORY OF BUILD ALTERNATIVES

The Project has a long history dating back to the later 1980s, including the development and screening of
a number of alternatives during early planning activities. This appendix describes how the Project was
identified as a corridor to address north/south travel in the Springfield/Greene County region. It also
addresses a range of potential Build Alternatives. Additional documentation regarding Greene County
Highway Department (GCHD) studies and County actions regarding the alternatives development process

is available upon request.

A.1 Kansas Extension Build Alternatives

Various Kansas Extension Build Alternatives were examined as part of previous studies over the past 30
years. The alternatives and the reasons why they were either discarded from further analysis or retained

for further consideration are discussed in the following sections. The naming convention for the various
alternatives represents the approximate year of evaluation and alternative number (e.g., Alternative 89-1

represents Alternative 1 analyzed in 1989).

A.1.1  Alternative 89-1

In 1984, the City of Springfield and Greene County recommended a major thoroughfare program for the
City of Springfield and portions of Greene County. The program included a number of transportation
projects as well as a plan to extend the Kansas Expressway alignment south of Republic Road, where it
presently terminates. The 1984 recommendation was approved in 1987, with slight modifications in 1989.
The plan provided for the Kansas Expressway to be extended straight south of Republic for
approximately ¥s-mile and then turn east to tie into Kansas Avenue slightly north of the intersection of
Kansas Avenue and Weaver Road. This alignment was formally approved by the Greene County
Commission in 1989 and platting was accomplished (Figure A-1). The Greene County Planning and
Zoning Board also decided to further study the extension of Kansas Expressway south of Weaver Road to
Plainview Road in 1989.

A.1.2  Alternative 89-2

In 1989, the City of Springfield Department of Community Development analyzed the feasibility of using
Cox Road for the extension of the Kansas Expressway south of Republic Road (Figure A-1). In a
December 4, 1989, letter to the Greene County Planning and Zoning Commission, the City identified a

number of deficiencies for the Cox Road alignment. Upgrading Cox Road to a primary alternative would:

e Require the purchase of 23 houses and 11 vacant platted lots;

Greene County A-1
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o Create a safety hazard and split existing neighborhoods with pedestrian traffic near the Wanda
Gray Elementary School; and

e Make it difficult and cost prohibitive for building a future James River crossing west of U.S. 160.
(Note that while this was a consideration at the time, with the improvement of Cox Road in
approximately 2001-2002 a James River crossing was constructed along the Cox Road

alignment.)

Given the issues identified with this alternative, City staff stated they could not support a Cox Road
alignment. City staff recommended to continue utilizing the previously identified Kansas Avenue
alignment with two alternatives; one would swing Kansas Expressway east to Kansas Avenue several
hundred feet south of Republic Road, and the other would cross the northern portion of the tract south of
Republic Road. City staff determined that Alternative 89-1 was consistent with the proposed corridor
contained in the Transportation Plan adopted by the Springfield Area Transportation Study Organization,

Springfield Planning and Zoning Commission, and Springfield City Council.

A.1.3 Alternative 90-1

On July 17, 1990, the Greene County Planning and Zoning Board unanimously approved the extension of
the Kansas Expressway south of Weaver Road along an alignment principally through undeveloped land
(Figure A-1).

Greene County A-2
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A.1.4  Alternative 91-1

In 1991, a proposed route for the extension of Kansas Expressway from Republic to Weaver Road was
developed. In 1993, an extension of Cox Road from Plainview Road to Farm Road 190 near the James
River was compared to the Kansas Expressway Extension alternative (Figure A-1). At that time it
appeared that a Cox Road extension would be substantially more economical to serve the developing area
of Greene County. As such, it was recommended that Cox Road be adopted as the designated route for

extension and improvement from the City limits to Farm Road 190 near the James River.

A.1.5 Alternatives 96-1, 96-2 and 96-3

In the mid-1990s, a decision was made to upgrade the proposed Kansas Expressway from a two-lane
arterial to a four-lane expressway. Subsequently, Greene County evaluated three alignments in 1995
(Figure A-2) for the extension of the Kansas Expressway from the Springfield city limits to Plainview
Road due to concerns with the original alignment identified in 1991. On April 16, 1996, the Planning and
Zoning Board voted in favor of the Greene County recommendation to adopt Alternative 96-1, and on
June 3, 1996, the Greene County Commission approved the Greene County recommendation based on

fewer residential impacts, ease of construction, lower cost, and a safer intersection at Weaver Road.

A.1.6 Alternatives 99-1, 99-2 and 99-3

In 1999, Greene County evaluated three alignments for the extension of the Kansas Expressway from
Plainview Road south to Steinert Road (Figure A-3). In a letter from the Greene County Highway
Department (GCHD) to the Greene County Commission dated February 17, 2000, the GCHD
recommended that the Commission adopt Alternative 99-3 based on social factors (i.e., public preference)
and a wish to disrupt the existing neighborhood as little as possible. In letters from the GCHD to the
Greene County Director of Planning dated April 5, 2000, and April 17, 2000, the GCHD requested that
the Planning Board take the necessary steps to amend the County Transportation Plan to provide for the

alignment of the Kansas Expressway Extension.

A.1.7 Alternative 03-1

In 2003, a consultant on behalf of Greene County produced preliminary design plans for the proposed
Kansas Expressway from Republic Road south to Steinert Road. At the same time, the GCHD was
evaluating the “last leg” of the Kansas Expressway Extension from Steinert Road to the Greene/Christian
County Line (Figure A-4).

Greene County A-4
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A.1.8 North-South High Priority Corridors

The OTO 2007 North-South Corridor Study examined and prioritized transportation options that would
improve regional and local north-south travel, with particular emphasis on two areas, south of the James
River Freeway and north of 1-44. Four routes between Route MM on the west and U.S. Highway 65 on
the east were identified by the OTO as potential locations to improve north-south travel in the Springfield

area. The four corridors studied south of the James River Expressway were (Figure A-1):

e \West Bypass (Route FF): Beginning on Highway 160 northwest of Springfield and extending to
State Highway FF, the two-lane section of Highway FF would be widened to a four-lane
expressway section or possibly relocated from the current alignment. South of Farm Road 194, a
new four-lane expressway section would be constructed that would extend through Battlefield.
The corridor would eventually cross the James River and continue in a southeastern direction to
Highway 14 on the west side of the City of Nixa.

o Kansas Expressway Extension/Route 13: The existing Kansas Expressway would be extended
south from its terminus at Republic Road as a new four-lane expressway. The alignment could
use or be located close to Farm Road 141 near Farm Road 190 and would continue southward to

Highway 14, aligning with Route MM.

Greene County A-8
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o Campbell Avenue (U.S. 160): The existing Campbell Avenue designated as U.S. 160 south of
the James River Freeway would be widened from four lanes to six lanes. A six-lane widening
would be proposed north of U.S. 60 and continue south of Highway 14 through Nixa.

e National Avenue: National Avenue would be extended southward from its current termination
point across the James River as a four-lane arterial roadway. The alignment could follow or

parallel the Cheyenne Road alignment, and continue south to connect to Highway 14.

Through public and agency involvement during the preparation of the OTO 2007 study that the following

actions be completed for the Kansas Expressway Extension:

¢ Conduct an alignment and environmental study

e Enact local land use regulations that could be used to preserve right-of-way (ROW)
e Begin preliminary engineering

o Fund ROW purchase

e Begin construction

A.1.9 Alternative 15-1

Due to funding limitations associated with Christian County, additional planning activities, and future
plans for GCHD to upgrade Farm Road 190 between Cox Road and Campbell Avenue, a decision was
made by GCHD to modify the proposed 03-1 alignment so that it would terminate at Cox Road within the
boundaries of Greene County. That alignment alternative is identified as Alternative 15-1 (Figure A-6)

and is the alternative that is the focus of the Environmental Assessment.

The remainder of this Appendix documents the decision-making process utilized to screen alternatives for

the Kansas Extension corridor.

Greene County A-10
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A.2  Screening of Kansas Extension Alternatives

In 2015, new Federal transportation legislation, “Fixing America’s Surface Transportation (FAST) Act,”
expanded on combining the transportation planning and NEPA environmental review processes “to the
maximum extent practicable and appropriate.” For transportation projects, an extensive amount of
information is gathered during the planning process, which often occurs prior to the actual triggering of
NEPA review requirements. This allows information gathered during the planning process, to the extent it
is still current and relevant, to be incorporated into the NEPA document. Additionally, alternatives to
proposed transportation projects analyzed and rejected during the planning process do not need to be re-

analyzed during NEPA review.

A qualitative screening process was used to examine past alternatives identified during the planning
process and compared with the current study corridor. A screening matrix was developed using the
Purpose and Need statement and various environmental and engineering categories to compare the
alternatives. The No Build and remaining alternatives were ranked using open, half-filled, and filled

circles to indicate:

o Filled circle: The alternative would fully satisfy the purpose and need of the Project, would result
in no or very minor effects, and/or result in potential future benefits.

o Half-filled circle: The alternative would satisfy all or part of the need but possibly with trade-offs
such as limited capacity, or would result in negative effects that could be mitigated.

e Open circle: The alternative did not or would poorly satisfy the need or result in impacts that

could not be fully mitigated.

The matrix is shown in Table A-1.

Greene County A-12
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Table A-1: Build Alternatives Screening Matrix
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Memorandum BURNS &EDONNELL

Date: February 17, 2017

To: Steve Thornhill, Burns & McDonnell
Kate Samuelson, Burns & McDonnell

From: Tess Fuller, Burns & McDonnell
Subject:  Air Quality Analysis for the Kansas Extension Project

As a part of the Environmental Assessment for the Kansas Extension (Project) in Greene County,
Missouri, Burns & McDonnell performed an air quality analysis to determine potential air
quality impacts in the Project area. The analysis focused on National Ambient Air Quality
Standard (NAAQS) pollutants, greenhouse gases (GHGSs), and mobile source air toxics
(MSATS).

The Federal government established the NAAQS under the Clean Air Act (CAA) to protect
public health (including the sensitive populations such as asthmatics and the elderly), safety, and
welfare from known or anticipated effects of eight air pollutants: sulfur dioxide (SO-), particulate
matter 10 microns or less in diameter (PM1o), particulate matter 2.5 microns or less in diameter
(PMz5), carbon monoxide (CO), nitrogen dioxide (NO2), ozone, lead, and GHGs. Emissions
from transportation can contribute to several of the NAAQS pollutants: SOz, PM1o, PM2s, 0zone,
CO, and NO2. Conformity with the NAAQS, as required by the CAA, ensures that federally
funded or approved transportation plans, programs, and projects conform to the air quality
objectives established in the State Implementation Plan (SIP). The Missouri Department of
Transportation (MoDOT) is responsible for implementing the conformity regulation in non-
attainment and maintenance areas.

The City of Springfield is currently designated as an attainment area for air quality, indicating
that the region complies with the Federal clean air standards'. Therefore the conformity
requirements of 40 Code of Federal Regulations (CFR) 93 do not apply to the Project.

Air toxic emissions are also covered under the CAA. In 2007, the U.S. Environmental Protection
Agency (EPA) expanded the requirements of the CAA to reduce toxic emissions by mobile
sources by publishing a rule on the Control of Hazardous Air Pollutants from Mobile Sources?.
The rule identifies a number of compounds that are emitted from mobile sources. Seven of these
compounds have been selected as priority MSAT pollutants by the Federal Highway
Administration (FHWA). This rule requires nationwide control that will dramatically decrease
MSAT emissions through the development and use of cleaner fuels and more efficient vehicle
engines. On October 18, 2016, the FHWA issued the Updated Interim Guidance on Mobile

1 U.S. Environmental Protection Agency. (01 October 2015). The Green Book Nonattainment Areas for Criteria
Pollutants. Retrieved 18 February 2016 from http://www3.epa.gov/airquality/greenbook/.

2 National Archives and Records Administration. (26 February 2007). Federal Register, Vol. 72, No. 37. Retrieved 6
March 2016 from https://www.gpo.gov/fdsys/pkg/FR-2007-02-26/pdf/E7-2667.pdf
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February 17, 2017
Page 2

Source Air Toxic Analysis in NEPA Documents®. This memorandum discusses a tiered approach
for discussing MSAT emissions for NEPA evaluations. Based on the guidance in the memo,
since the design year annual average daily traffic for the Project is projected to be below 140,000
(see attached figure), a quantitative MSAT analysis was not required to be performed. Since the
impacts from MSAT pollutants will be minimal, a qualitative approach was used to investigate
the impacts of MSAT pollutants on the surrounding area from the Project.

In December of 2014, the President of the United States and the Counsel for Environmental
Quality (CEQ) published guidance on analyzing the impacts of GHG emissions for NEPA
evaluations. Combustion of fossil fuels in vehicles creates GHG emissions in the form of carbon
dioxide (COz), methane, and nitrous oxide (N20).

In order to qualitatively analyze the impacts of NAAQS pollutants, GHG, and MSAT emissions
from the Project, the daily value for vehicle-miles travelled (VMT) for both the build and the no-
build scenario was analyzed. Emissions (on a pound per hour and tons per year basis) from
vehicles may be estimated using the VMT. Emission factors exist for NAAQS pollutants, GHG,
and MSAT pollutants, which utilize the VMT; therefore, comparing the VMT of each option is a
way to estimate the increase or decrease in these pollutants.

The Project is expected to reduce congestion, as well as reduce traffic, along Cox Road and
Campbell Avenue, by redirecting existing and projected traffic from these roads. While the
overall number of vehicles is expected to increase with the Project, the predicted daily value for
VMT for the 2040 no-build scenario is 12,282,244 miles, while the predicted daily value for the
VMT for the 2040 build scenario is 12,264,398 miles. Since the Project would decrease the 2040
VMT, vehicles are expected to move more quickly through the area and idle less during
commuting. Therefore, the NAAQS, GHG, and MSAT emissions from the build scenario are
expected to be the same or lower in the design year (2040) than those from the no-build scenario
in the Project area. It is important to note that there could be increases in NAAQS, GHG, and
MSAT emissions in a few localized areas; however, the area as whole is not expected to see a
detrimental impact to the air quality between the build and no-build scenarios.

TEF

Attachments: Figure 2-2

3 Federal Highway Administration. (2016, October 18). Information: Updated Interim Guidance on Mobile Source
Air Toxic Analysis in NEPA Documents. Retrieved 17 February 2017 from
https://www.fhwa.dot.gov/environment/air_quality/air_toxics/policy_and_guidance/msat/2016msat.pdf
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Memorandum BURNS\\MSDONNELL

Date: July 7, 2016

To: Steve Thornhill, Burns & McDonnell
Kate Samuelson, Burns & McDonnell

From: Tess Fuller, Burns & McDonnell
Subject:  Noise Analysis for the Kansas Extension Project

A preliminary noise analysis has been performed as a part of the Environmental Assessment for
the Kansas Extension Project (Project). The Project is located in Greene County, Missouri. The
Project consists of a four-lane expressway connecting the current Kansas Extension and Cox
Road.

Introduction

The Missouri Department of Transportation (MoDOT) has created a Noise Policy Guide! that
describes procedures for implementing requirements of the Federal Highway Association
(FHWA) Noise Standard (Title 23, Article 722, Code of Federal Regulations, June 2013) and the
National Environmental Policy Act (NEPA). These policies require an investigation of potential
noise impacts for Type | projects. Type | projects involve construction of new highways or new
alignments, land additions, or significant changes in vertical or horizontal alignments of existing
facilities.

MoDOT has established Noise Activity Criteria (NAC) for activity categories A through G. The
activity categories are defined by the land use of the area. Activity categories A through E are
given an activity criteria sound level. These values are shown in Table 1.

! http://epg.modot.org/index.php?title=127.13_Noise
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July 7, 2016
Page 2
Table 1: MoDOT Noise Activity Criteria
Activity
Activity | Criteria (dBA)® | Evaluation
Category | Leq(h)? | Lio(h) | Location Activity Description

Lands on which serenity and quiet are of
extraordinary significance and serve an

A 57 60 Exterior | important public need and where the
preservation of those qualities is essential if the
area is to continue to serve its intended purpose

B 67 70 Exterior Residential

Active sports areas, amphitheaters, auditoriums,
campgrounds, cemeteries, day care centers,
hospitals, libraries, medical facilities, parks,
picnic areas, places of worship, playgrounds,

C 67 70 Exterior | public meeting rooms, public or nonprofit
institutional structures, radio studios, recording
studios, recreation areas, Section 4(f) sites,
schools, television studios, trails and trail
crossings

Auditoriums, day care centers, hospitals,
libraries, medical facilities, places of worship,
D 52 55 Interior | public meeting rooms, public or nonprofit
institutional structures, radio studios, recording
studios, schools, and televisions studios

Hotels, motels, offices, restaurants, and other
E 72 75 Exterior | developed lands, properties or activities not
included in A through D or F

Agriculture, airports, bus yards, emergency
services, industrial, logging, maintenance
facilities, manufacturing, mining, rail yards,

F N N N retail facilities, shipyards, utilities (water
resources, water treatment, electrical) and
warehousing

G . . . Undeveloped lands that are not permitted for

development

Source: MoDQOT, 2014 (available at http://epg.modot.org/index.php?title=127.13 Noise)

(a) dBA = A-weighted decibels, Leq(h) = the hourly equivalent steady-state sound level, Lig(h) = the hourly sound
level exceeded 10 percent of the time

(b) Within this study, the Leg(h) will be analyzed.
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Page 3

Existing Noise Levels

A desktop review of the Project area was performed, and the area surrounding the Project was
broken up into 22 common noise environments (CNEs). The CNEs were determined based on
land use and similar sound environments (i.e., intersections, proximity to highways and other
noise sources). Of the 22 identified CNEs, 14 fall into categories A through E, with the majority
of the CNEs falling into the activity category B because they are residential areas. Based on
these CNEs, ambient measurement points were chosen to establish an existing, ambient noise
level for the Project area. Since the Project is creating a new alignment, measurement points
were taken in the neighborhoods surrounding the new alignment. The CNEs and ambient
measurement points are shown in Figure 1 (Attachment A).

Ambient measurements were taken in the afternoon of October 28 and the morning of October
29, 2015. Noise measurements were taken for anywhere between 5 and 15 minutes, depending
on when the equivalent, steady-state sound level (Leq) stopped fluctuating, as required in the
MoDOT and FHWA policy regarding existing measurements. The Leq for each measurement is
shown below in Table 2. The Leq measured levels ranged between 44.7 and 57.6 A-weighted
decibels (dBA).

Table 2: Ambient Measurements

Time | Measurement | Leg®
Period Point (dBA) Notes
MP1 146.4 Bird noise, trees rurstlmg, leaves blowing along the
ground, traffic in distance.
Siren in distance, car door shutting, traffic in distance
MP2 50.6 . :
from Republic pretty constant, leaves rustling.
Traffic from Republic in distance loud and constant.
: MP3 50.1 : .
£ Talking nearby. Bird cawed.
8 Distant traffic, distant dogs barking, bike ridden through
e MP4 50.5 | leaves nearby, rustling leaves, cicadas chirping, birds
£ chirping.
oy MP5 53.0 | Birds chirping, dog barking, talking nearby.
Traffic in distance, bird cawing, leaves rustling, car door
MP6 45.7 | slam in distance, crickets chirping, leaves blowing on
ground, construction noise in distance.
MP7 459 Crickets chirping, rustling trees, metal clang in distance,
' crow cawing, distant traffic that wasn't constantly loud.
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July 7, 2016
Page 4

Time | Measurement | Leq?

Period Point (dBA) Notes
Crickets chirping, crow cawing, distant traffic,
MP8 52.8 | unidentified constant motor noise in distance changing
volume.

Traffic in distance dominating and constant, car idling
nearby after returning and then leaving, garage door

MP1 46.3 opened nearby and closed, car started and idled for a
short time, then a second car did the same.
_ MP2 473 Trgff!c noise in distance dominant and constant, crickets
£ chirping.
g MP3 49.4 | Traffic noise in distance dominant and constant.
o R R . . R R
= MP4 498 D|§ta_nt traffic constant, dog barking in distance, bird
=S chirping nearby.
(o]

MP5 56.5 | Birds chirping, loud siren, dogs barking.
Birds chirping/cawing, traffic audible in distance, car

MP6 441 parked nearby, distant construction noise.
MP7 45.7 | Birds cawing and chirping, dropped pen.
MP8 57.6 | Birds chirping, partly cloudy, traffic noise in distance.

(a) Leq = equivalent, steady-state sound level, dBA = A-weighted decibels

Future Predicted Noise Levels

At least one sensitive noise receptor was selected as a representative receptor for each of the 14
CNEs that were classified as activity categories B or C. To predict future noise levels from the
build option, each of the 16 representative receptors were modeled in the FHWA’s TNM,
Version 2.5. This modeling was used to determine which, if any, areas are predicted to be
impacted by the Project and would thus need further investigation and a noise abatement
analysis. The representative receptors selected and used in the analysis are shown in Figure 2,
located in Attachment A. The ambient measurements performed were used to estimate the
existing sound levels for each of the CNEs.

TNM uses several inputs to predict sound levels at receptors. These inputs (discussed in further
detail, below) were used to model future traffic sound levels at the 16 representative receptors for
the CNEs that included residences, parks, and cemeteries. These inputs include geometric data of
the proposed roadway alignment (x-, y-, and z-coordinates), topography, traffic composition
(heavy trucks and automobiles), traffic speed, and peak hourly traffic volumes. Because, in some
areas, there are predicted to be large changes in elevation between the road and the representative
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receptors, terrain lines were also used in the model to capture the effect that these elevation
differences would have on the nearby receptors. Traffic composition, speeds, and volumes used

in the model are shown in Table 3. The model used design year (2040) traffic data and

alignment, which includes two northbound lanes and two southbound lanes. Traffic for each
direction was assumed to be divided evenly between the two lanes.

Table 3: Federal Highway Administration Traffic Noise Model Inputs

Automobiles Heavy Trucks Operating
(vehicles per hour)? (vehicles per hour)? Speed
Segment Northbound | Southbound | Northbound | Southbound (mph)P
Republic to S Farm
Road 145 852 988 9 11 50
S Farm Road 145 to 781 871 9 11 50
Weaver
Weaver to Plainview 451 491 5 5 50
Road
Plainview Road to
FR190 505 561 5 7 50
S Farm Road 145 180 181 2 2 30
Operating
Speed
Segment Eastbound | Westbound | Eastbound | Westbound (mph)®
Weaver Road (east of 388 389 4 4 30
Kansas Extension)
Weaver Road (west of 224 295 3 3 30
Kansas Extension)
Plainview Road (east
of Kansas Extension) °43 >43 ° ° h
Plainview Road (yvest 440 440 5 5 40
of Kansas Extension)

(a) Traffic counts shown from the OTO Regional Demand Model

(b) Operating speed was determined by Burns & McDonnell; mph = miles per hour

Traffic signals are expected to be utilized for three intersections along the Kansas Extension
alignment at: S Farm Road 145, Weaver Road, and Plainview Road. The signal inputs are
summarized in Table 4. Since all three of the intersections are stoplights, the speed constraint
was set at 0 miles per hour (mph), since the traffic will be idling and then accelerating to

operating speed.
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Table 4: Percentage of Vehicles Affected at Traffic Signals

Intersection Vehicles Affected at Traffic Signals®
Northbound | Southbound | Eastbound | Westbound
1Klii5nsas Extension at S Farm Road 51% 510 0% 8104¢
Kansas Extension at Weaver Road 62% 73% 78% 77%
Kansas Extension at Plainview Road 69% 70% 75% 67%

(a) Values developed by Burns & McDonnell
(b) Southbound S Farm Road 145
(c) Northbound S Farm Road 145

Following the MoDOT Noise Policy, a receptor is determined to be impacted if the predicted
sound levels increased 15 decibels (dB) or more from the existing ambient sound levels or if the
predicted sound level approaches (falls within 1 dB), is equal to, or greater than the applicable
NAC. Table 5 (Attachment B) shows the results of the TNM model for the Project and which
representative receptors would be impacted.

As shown in Table 5 (Attachment B) and Figure 3 (Attachment A), 4 of the 16 representative
receptors would be impacted by the Project and warrant an abatement analysis to determine if a
reasonable and feasible noise barrier can be constructed for the impacted areas. These 4
representative receptors are impacted due to sound level increases since the alignment is running
through an undeveloped corridor. Because the Project runs through an undeveloped corridor, it
was not possible to use the FHWA'’s Traffic Noise Model (TNM) to predict existing traffic
sound levels at the receptors closest to the Project, which are the most likely receptors to be
impacted due to the Project.

Noise Abatement

Noise abatement measures were considered for the four impacted representative receptors in the
study area. Due to physical and financial constraints, noise walls were determined to be the only
feasible method of traffic noise abatement. Per MoDOT’s Noise Policy Guide, a wall is deemed
to be feasible if it passes an engineering analysis for drainage, emergency accessibility, utility
access, etc. and if at least 67 percent of first-row, impacted receptors experience at least a 5-dB
reduction from the noise wall. If a wall is determined to be feasible, it will be analyzed for
reasonableness. A reasonableness evaluation consists of three parts: a noise reduction design
goal where 67 percent of first-row receptors experience at least a 7-dB reduction from the noise
wall, an economic analysis requiring the wall be equal to or less than 1,300 square feet per
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benefitted receptor, and a favorable response from the owners and residents. The Noise Policy
Guide also limits a noise wall’s height to 20 feet.

Transportation engineers were consulted to determine the best location to place the noise walls
considering both constructability and abatement perspectives. Thus, all four walls analyzed were
deemed to be feasible from an engineering standpoint.

Representative Receptor 3

There are 18 first-row residences represented by Rep3. A receptor was placed in the location
closest to the Kansas Extension for each of these first-row residences. Several wall designs were
analyzed for feasibility and reasonableness. None of the wall designs were able to meet the
reasonableness noise reduction design goal of providing at least 7-dB of noise reduction for 67
percent or more of the first-row, benefitted receptors. When all segments were perturbed to 20
feet and providing the maximum amount of attenuation to the receptors in the area, only 8 of the
18 first-row receptors were predicted to experience 7-dB or more of noise reduction from the
noise wall. While this fully perturbed wall meets the feasibility criteria, the 44 percent of
benefitted, first-row receptors does not meet one of the reasonableness factors. Figure 4
(Attachment A) shows the locations of the noise wall and receptors analyzed in the barrier
analysis.

Representative Receptor 6

There are two first-row residences represented by Rep6. A receptor was placed in the location
closest to the Kansas Extension for each of these first-row residences. Several wall designs were
analyzed for feasibility and reasonableness. None of the wall designs were able to meet the
reasonableness noise reduction design goal of providing at least 7-dB of noise reduction for 67
percent or more of the first-row, benefitted receptors. When all segments were perturbed to 20
feet and providing the maximum amount of attenuation to the receptors in the area, only one of
the two first-row receptors were predicted to experience 7-dB or more of noise reduction from
the noise wall. While this fully perturbed wall meets the feasibility criteria, the 50 percent of
benefitted, first-row receptors does not meet one of the reasonableness factors. Figure 5
(Attachment A) shows the locations of the noise wall and receptors analyzed in the barrier
analysis.

Representative Receptor 8

There are 17 first-row residences represented by Rep8. A receptor was placed in the location
closest to the Kansas Extension for each of these first-row residences. Several wall designs were
modeled to determine segment heights which would meet the feasibility goal with the smallest
wall area. A feasibility analysis was run on these receptors for a designed noise wall that spanned
between 2 and 14 feet tall which was found to meet the feasibility goal. Two of these 17 first-
row receptors are modeled to be impacted, and reductions at these two receptors from this sound
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wall are predicted to be between 7 and 9.6 decibels. Thus, 100 percent of the impacted first-row
receptors can experience at least a 5-decibel reduction and meet the feasibility criterion.

The designed wall was then examined for reasonableness. Of the 17 first-row receptors, 14 were
predicted to experience 7 dB or more from the noise wall. Thus, 82 percent of front row
receptors are predicted to be benefitted, and the second reasonable criterion was analyzed. The
designed sound wall spans 1,290 feet, has segments between 2 feet and 14 feet high. The wall
area was calculated to be 13,115 square feet. The calculated area was determined to be 937
square feet per benefitted receptor. This value is lower than the 1,300 square feet per benefitted
receptor value that is listed in the MoDOT Noise Policy Guide. Thus, this barrier would be
considered reasonable. Figure 6 (Attachment A) shows the locations of the noise wall and
receptors analyzed in the barrier analysis.

Representative Receptor 12

There are 22 first-row residences represented by Rep12. A receptor was placed in the location
closest to the Kansas Extension for each of these first-row residences. Several wall designs were
modeled to determine segment heights which would meet the feasibility goal with the smallest
wall area. A feasibility analysis was run on these receptors shown for a designed noise wall that
spanned between 6 and 18 feet tall and met the feasibility goals with the smallest wall area.
Fifteen of these 22 first-row receptors were modeled to be impacted, and reductions at these
impacted receptors from this sound wall design are predicted to be between 7 and 10.1 dB. Thus,
100 percent of the impacted first-row receptors can experience at least a 5-dB reduction and meet
the feasibility criterion.

The designed noise wall was then examined for reasonableness. Of the 22 first-row receptors, 20
were predicted to experience 7 dB or more from the noise wall. Thus, 91 percent of front row
receptors are predicted to be benefitted, and the second reasonable criterion was analyzed. The
designed sound wall spans 1,708 feet and has segments between 6 feet and 18 feet high. The wall
area was calculated to be 21,727 square feet. The calculated area was determined to be 1,086
square feet per benefitted receptor. This value is lower than the 1,300 square feet per benefitted
receptor value that is listed in the MoDOT Noise Policy Guide. Thus, this barrier would be
considered reasonable. Figure 7 (Attachment A) shows the locations of the noise wall and
receptors analyzed in the barrier analysis.

Conclusion

Based on the traffic noise analysis, four areas along the Kansas Extension corridor are expected
to be impacted from the Project. Barrier analyses were performed for each of these four impacted
areas. Of these four noise walls, two were deemed to meet both feasibility criteria and two of the
three reasonableness criteria. Once the final design has been completed, the traffic noise
modeling will be updated to reflect the final design. Final recommendations will be made after
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these updates have been made and public involvement is complete for the final reasonableness
criterion.

Enclosure
Attachment A
Attachment B
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Figure 2
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Barrier Analysis Results
Rep3
Kansas Extension
Greene County, Missouri
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Barrier Analysis Results
Rep12
Kansas Extension
Greene County, Missouri
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Table 5: Sound Level Results and Impact Analysis for Representative Receptors

Background Predicted Overall NAC Approach | Sound Level
Representative | Sound Level | Traffic Sound | Sound Level NAC Sound Level Increase
Receptor Leq (dBA) Level (dBA)? (dBA)? Category? (dBA)? (dBA)?2 Impacted?®
Repl 47.3 55.4 56.0 B 66 8.7 No
Rep2 49.4 55.9 56.8 B 66 7.4 No
Rep3 46.3 68.9 68.9 B 66 22.6 Yes
Rep4 46.3 59.4 59.6 B 66 13.3 No
Rep5 49.8 51.5 53.7 B 66 3.9 No
Rep6 49.8 64.7 64.8 B 66 15.0 Yes
Rep7 49.8 52.6 54.4 B 66 4.6 No
Rep8 49.8 64.7 64.8 B 66 15.0 Yes
Rep9 53.0 60.9 61.6 B 66 8.6 No
Repl0 53.0 54.0 56.5 B 66 35 No
Repll 53.0 54.6 56.9 B 66 3.9 No
Rep12 44.7 60.8 60.9 B 66 16.2 Yes
Repl3 45.7 52.6 53.4 C 66 1.7 No
Repl4d 45.7 494 50.9 B 66 5.2 No
Repl5 52.8 46.8 53.8 B 66 1.0 No
Repl6 52.8 53.8 56.4 C 66 3.5 No

(a) dBA = A-weighted decibels; NAC = Noise Activity Criteria

(b) Impacted if the predicted sound levels increased 15 decibels or more from the existing ambient sound levels
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November 24, 2015

Adam Humphrey

Greene County Highway Department
2065 North Clifton Avenue
Springfield, MO 65803

Re: Wetland Delineation Report
Kansas Extension Project
Greene County

Dear Mr. Humphrey:

Burns & McDonnell Engineering Company, Inc. (Burns & McDonnell) was retained by Greene
County, Missouri (Greene County) to provide wetland delineation services for the proposed
Kansas Extension Project in Springfield, Greene County, Missouri (Project). The following
sections provide information on the proposed Project and summarize the completed wetland
delineation.

INTRODUCTION

Greene County is proposing to extend the Kansas Expressway to the south from Republic Road
approximately 2.3 miles to a new connection with South Cox Road (S. Farm Road 141) at W.
Farm Road 190 as shown in Figure A-1 (Survey Area). The Project is classified as an urban
primary artery roadway, with two travel lanes in each direction separated by a grass median. As
an additional north-south corridor in southern Greene County, the Project will alleviate traffic
congestion from Cox Road and Campbell Avenue and provide an alternate route for the
communities of Greene County.

The Project has the potential to impact wetlands or other waters of the U.S. that may be under the
jurisdiction of the U.S. Army Corps of Engineers (USACE) as designated by Section 404 of the
Clean Water Act. In an effort to avoid and minimize potential impacts to waters of the U.S.,
Burns & McDonnell conducted a wetland delineation of the Survey Area to determine the
boundaries and extent of potential waters of the U.S., including streams, creeks, and ponds.

METHODS
The following discussions summarize the methods used to review existing data and conduct the
wetland delineation.

Existing Data Review

Burns & McDonnell reviewed available background information for the Survey Area prior to
conducting a site visit. This available background information included the 2011 U.S. Geological
Survey (USGS) 7.5-minute topographic map (Springfield and Nixa, MO quadrangles), USGS
National Hydrograph Dataset (NHD), Federal Emergency Management Agency (FEMA)
National Flood Hazard Layer (NFHL), U.S. Fish & Wildlife Service (USFWS) National Wetland
Inventory (NWI) map, National Agriculture Imagery Program (NAIP) aerial photography

9400 Ward Parkway \ Kansas City, MO 64114
O 816-333-9400 \ F 816-333-3690 \ burnsmcd.com
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(2014), and U.S. Department of Agriculture (USDA) Natural Resources Conservation Service
(NRCS) 2015 Soil Survey Geographic (SSURGO) digital data for Greene County. Maps
generated from this available data are included as Figures A-2 and A-3 in Appendix A.

Wetland Delineation

A wetland delineation of the Survey Area was completed in accordance with the 1987 Corps of
Engineers Wetlands Delineation Manual (1987 Manual) and the 2012 Regional Supplement to
the Corps of Engineers Wetland Delineation Manual: Eastern Mountain and Piedmonts Region
— Version 2.0 (Regional Supplement). Sample plots were established at multiple locations and
Wetland Determination Data Forms from the Regional Supplement were completed to
characterize the Survey Areas (Appendix B). Vegetation, soil conditions, and hydrologic
indicators were recorded at each of these sample plots. Locations of sample plots and other
identified features were surveyed using a real-time, sub-meter-accurate, Global Positioning
System (GPS) unit. Natural color photographs were taken onsite and are included in Appendix C
(Photographs C-1 through C-18).

RESULTS
The following sections describe the results of the existing data review and the completed wetland
delineation.

Existing Data Review

The existing USGS topographic map was reviewed to familiarize Burns & McDonnell wetland
personnel with the topography of the Survey Area and potential locations of waters of the U.S.
(Figure A-2). The NFHL data and USGS topographic map indicate that parts of the Survey Area
are located within the 100 year floodplains of Workman Branch and Ward Branch.

The USFWS NWI map does not indicate any wetlands located in the Survey Area (Figure A-2).
Two tributaries to the James River, along with Ward Branch and Workman Branch, are indicated
within the Survey Area. Wetland presence based only on NWI maps cannot be assumed to be an
accurate assessment of potentially occurring jurisdictional wetlands. Wetland identification
criteria differ between the USFWS and the USACE. As a result, wetlands shown on a NWI map
may not be under the jurisdiction of the USACE, and USACE-jurisdictional wetlands are not
always included on the NWI maps. Therefore, a field visit was conducted to identify any
wetlands or other waters of the U.S. that may be present.

The 2014 aerial photograph indicates the Survey Area consists largely of forested and residential
areas (Figure A-3). Two streams and no wetlands or ponds are visible within the Survey Area
based on review of the aerial photography.
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The NRCS SSURGO digital data indicate that 13 soil map units are located in the Survey Area
(Figure A-3). These are:

Goss gravelly silt loam, 8 to 15 percent slopes*

Wanda silt loam, 2 to 5 percent slopes

Goss-Gasconade complex, 3 to 50 percent slopes*

Keeno-Bona complex, 2 to 5 percent slopes*

Secesh-Cedargap complex, 1 to 3 percent slopes, frequently flooded
Viraton silt loam, 2 to 5 percent slopes*

Wilderness gravelly silt loam, 3 to 8 percent slopes*
Gasconade-Gatewood-Rock outcrop complex, 3 to 15 percent slopes*
Winnipeg silt loam, 2 to 5 percent slopes

Goss-Wilderness complex, 3 to 8 percent slopes

Dapue silt loam, 0 to 2 percent slopes, occasionally flooded*
Cedargap silt loam, 1 to 3 percent slopes, frequently flooded*
Secesh-Cedargap complex, 0 to 2 percent slopes, frequently flooded

Of these 13 map units, the 8 marked with an asterisk are included on local and national hydric
soil lists. Hydric soil maps can indicate the presence of hydric conditions; however, a site
investigation is required to verify that hydric soil is present.

Wetland Delineation

On October 13, 2015, and November 17, 2015, Brianna Richards and Cody Clark, wetland
scientists with Burns & McDonnell, conducted a wetland delineation of the Survey Area. The
Survey Area was largely composed of forested and residential areas. Typical tree species within
the forested areas included American sycamore (Platanus occidentalis), shagbark hickory
(Carya ovata), and slippery elm (Ulmus rubra). Typical herbaceous species included coral-berry
(Symphoricarpos orbiculatus) and multiflora rose (Rosa multiflora).

Typical soils in the Survey Area were dark grayish brown (10YR 4/2) or very dark grayish
brown (10YR 3/2) in color. Redoximorphic features were observed in the wetland sample plot.
Soils were typically silt loam in texture. The primary source of hydrology in the Survey Area
was precipitation.

Jurisdictional Areas

One wetland and six streams were identified during the wetland delineation (Photographs C-1
through C-18). The wetland and streams are described below and shown in Figure A-4. Table 1
provides the type and size of the features delineated in the Survey Area.
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Wetland 1 (W-1). Wetland 1 is a 0.065-acre palustrine forested (PFO) wetland located near the
southern end of the Survey Area (Figure A-4, Page 1; Photograph C-1). The dominant plant
species included black willow (Salix nigra), American sycamore, and tall fescue (Schedonorus
arundinaceus). Indicators of hydrology present in W-1 included drainage patterns, a concave
geomorphic position, and a positive FAC-neutral test.

Stream 1 (S-1). Stream 1 (136 feet delineated) is an ephemeral stream originating from a spring
that flows north near the southern end of the Survey Area (Figure A-4, page 1; Photographs C-8
and C-9). This stream channel averaged 2 feet wide and 0.1 foot deep. The average bank height
was 0.5 foot. Vegetation along S-1 included eastern red cedar (Juniperus virginiana) and coral-
berry. The substrate of S-1 consisted of silt cobble.

Stream 2 (S-2). Stream 2 (94 feet delineated) is an ephemeral stream that flows north near the
southern end of the Survey Area (Figure A-4, page 1; Photographs C-10 and C-11). This stream
averaged 2 feet wide and had banks that averaged 0.5 foot high. Vegetation along S-2 included
eastern red cedar and coral-berry. The substrate of S-2 consisted of silt and gravel. No water was
present in S-2 during the site visit.

Stream 3 (S-3). Stream 3 (420 feet delineated) is an ephemeral stream that flows south across the
central portion of the Survey Area (Figure A-4, page 2; Photograph C-12). This stream averaged
3 feet wide and had banks that averaged 1 foot high. Vegetation along S-3 included eastern red
cedar and coral-berry. The substrate of S-3 consisted of silt and cobble. No water was present in
S-3 during the site visit.

Stream 4 (S-4). Stream 4, Ward Branch (536 feet delineated), is a perennial stream that typically
flows southwest across the central portion of the Survey Area (Figure C-4, page 2; Photographs
C-13 and C-14). Although no water was present in S-4 during the site visit, the stream was
classified as perennial on the USGS topographic map as well as in the NHD dataset. Therefore,
Ward Branch was designated as perennial. This stream channel averaged 8 feet wide, had a 1
foot ordinary high water mark (OHWM), and had banks that averaged 6 feet high. VVegetation
along S-4 included common eastern red cedar and slippery elm. The substrate of S-4 consisted of
silt and cobble.

Stream 5 (S-5). Stream 5 (210 feet delineated) is an ephemeral stream that flows southeast across
the northern portion of the Survey Area (Figure A-4, page 3; Photographs C-15 and C-16). This
stream averaged 1 foot wide and had banks that averaged 0.5 foot high. Vegetation along S-5
included eastern red cedar and coral-berry. The substrate of S-5 consisted of silt, and 0.5 foot of
water was present in S-5 during the site visit.



Adam Humphrey

Greene County Highway Department
November 24, 2015

Page 5

Stream 6 (S-6). Stream 6, Workman Branch (444 feet delineated), is a perennial stream that
flows southwest across the central portion of the Survey Area (Figure C-4, page 3; Photographs
C-17 and C-18). This stream channel averaged 15 feet wide and had banks that averaged 5 feet
high. Vegetation along S-6 included common eastern red cedar and slippery elm. The substrate
of S-6 consisted of silt and cobble. Two feet of water was present in S-6 during the site visit, and
the water was above the OHWM.

SUMMARY

Burns & McDonnell conducted a wetland delineation of the Survey Area to identify wetlands
and other waters of the U.S. A total of one PFO wetland, four ephemeral streams, and two
perennial streams were identified within the Survey Area.

Thank you for the opportunity to assist with this Project. If you have any questions regarding this
wetland delineation or require additional information, please contact Brianna Richards by
telephone at (816) 447-9928 or by e-mail at brichards@burnsmcd.com.

Sincerely,

o 4
Brianna Richards
Wetland Specialist

Attachments:
Appendix A - Figures
Appendix B - Routine Wetland Determination Data Forms, Eastern Mountain and
Piedmonts Region
Appendix C - Site Photographs
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APPENDIX B - ROUTINE WETLAND DETERMINATION DATA FORMS,
EASTERN MOUNTAIN AND PIEDMONTS REGION



WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont

Project/Site:  Kansas Extension Project City/County:  Greene County Sampling Date:  10/13/2015
Applicant/Owner:  Greene County State: MO Sampling Point: ~ SP-1
Investigator(s):  B. Richards, C. Clark Section, Township, Range: S22, T28N, R22W

Landform (hillslope, terrace, etc.)  depression Local relief (concave, convex, none): _concave Slope (%): 2
Subregion (LRR or MLRA): H Lat: 37.1139%4 Long: -93.31807 Datum: NAD 83

Soil Map Unit Name: Viraton silt loam, 2 to 5 percent slopes NWI Classification:  N/A

Are climate/hydrologic conditions on the site typical for this time of year?  [X Yes [JNo  (If no, explain in Remarks)

Vegetation Soil Hydrology Are “Normal Circumstances” present? [X] Yes [ No
Significantly Disturbed? [ O
Naturally Problematic? m m m (If needed, explain any answers in Remarks)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Yes No Remarks: PFO Wetland W-1. Photo C-1.
Hydrophytic Vegetation Present? X [
Hydric Soil Present? X O
Wetland Hydrology Present? X [
Is the Sampled Area within a Wetland? X O
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (2 or more required)
Primary Indicators (minimum of one required; check all that apply) [ Surface Soil Cracks (B6)
[J Surface Water (A1) [ True Aquatic Plants (B14) [ Sparsely Vegetated Concave Surface (B8)
[J High Water Table (A2) [J Hydrogen Sulfide Odor (C1) [X] Drainage Patterns (B10)
[ Saturation (A3) [ Oxidized Rhizospheres on Living Roots (C3) [ Moss Trim Lines (B16)
[J water Marks (B1) [ Presence of Reduced Iron (C4) [] Dry-Season Water Table (C2)
[] Sediment Deposits (B2) [ Recent Iron Reduction in Tilled Soils (C6) [ Crayfish Burrows (C8)
[ Drift Deposits (B3) [ Thin Muck Surface (C7) [ Saturation Visible on Aerial Imagery (C9)
[J Algal Mat or Crust (B4) [J Other (Explain in Remarks) [ Stunted or Stressed Plants (D1)
[ Iron Deposits (B5) XI Geomorphic Position (D2)
[ Inundation Visible on Aerial Imagery (B7) [J Shallow Aquitard (D3)
[] Water-Stained Leaves (B9) [J Microtopographic Relief (D4)
[ Aquatic Fauna (B13) [X] FAC-Neutral Test (D5)
Field Observations: Ves No (ir?cehpetZ): E\z;:gggnr\;egt)crcl)e?f aD\?;ﬁafslt;?am gauge, monitoring well, aerial photos, previous
Surface Water Present? O X
Water Table Present? O X
Saturation Present? O X
(includes capillary fringe)
Wetland Hydrology Present? [X O

Remarks: Wetland hydrology indicators B10, D2, and D5 are present.

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



VEGETATION (Four Strata) — Use scientific names of plants

Sampling Point: SP-1

Dominance Test worksheet:

Number of Dominant Species
that are OBL, FACW, or FAC: 2 (A)

Total Number of Dominant
Species Across All Strata: 3 (B)

Percent of Dominant Species
that are OBL, FACW, or FAC: 67% (A/B)

Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species % x1= 0
FACW species % x2= 0
FAC species % x3=__ 0
FACU species % x4=__ 0
UPL species % x5=__ 0
Column Totals: 0% (A) _ 0 (B)

Prevalence Index = B/A =

Hydrophytic Vegetation Indicators:

[J Rapid Test for Hydrophytic Vegetation
XI Dominance Test is >50%

O Prevalence Index is <3.0°

[J Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

[J Problematic Hydrophytic Vegetation' (Explain)

" Indicators of hydric soil and wetland hydrology must be
present, unless disturbed or problematic

Absolute Dominant Indicator
Tree Stratum (Plot size: 30") % Cover Species? Status
1. _Salix nigra 40 % Y OBL
2 %
3. %
4. %
5 %
6 %
7 %
40 % = Total Cover
Sapling/Shrub Stratum (Plot size: 15')
1. _Platanus occidentalis 5% Y FACW
2 %
3. %
4. %
5 %
6 %
7 %
5% = Total Cover
Herb Stratum (Plot size: 5)
1. Schedonorus arundinaceus 90 % Y FACU
2 %
3 %
4, %
5. %
6 %
7 %
8. %
9. %
10. %
11. %
12. %

Woody Vine Stratum

(Plot size: 30")

90 % = Total Cover

%

%

%

%

o kb=

%

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3 in. (7.6 cm)
or more in diameter at breast height (DBH),
regardless of height.

Sapling/Shrub — Woody plants excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

0% = Total Cover

Hydrophytic Vegetation Present? X] Yes [ No

Remarks: Hydrophytic vegetation is present.

US Army Corps of Engineers

Eastern Mountains and Piedmont — Version 2.0



SOIL Sampling Point:  SP-1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-8 10YR 4/2 90 10YR 4/4 10 C M Silt Loam
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains 2Location: PL=Pore Lining, M=Matrix
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
[ Histosol (A1) [ Dark Surface (S7) [1 2 cm Muck (A10) (MLRA 147)
[] Histic Epipedon (A2) [1 Polyvalue Below Surface (S8) (MLRA 147, 148) [1 Coast Prairie Redox (A16) (MLRA 147, 148)
ack Histic in Dark Surface , iedmont Floodplain Soils
[J Black Histic (A3 [ Thin Dark Surf S9) (MLRA 147, 148 [ Pied Floodplain Soils (F19
[ Hydrogen Sulfide (A4) [ Loamy Gleyed Matrix (F2) (MLRA 136, 147)
[] Stratified Layers (A5) X Depleted Matrix (F3) L] Red Parent Material (TF2)
[ 2 cm Muck (A10) (LRR N) [ Redox Dark Surface (F6) L] Very Shallow Dark Surface (TF12)
[] Depleted Below Dark Surface (A11) [ Depleted Dark Surface (F7) L] Other (Explain in Remarks)
[ Thick Dark Surface (A12) [J Redox Depressions (F8)
[J Sandy Mucky Mineral (S1) (LRR N, [ Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)
[ Sandy Gleyed Matrix (S4) ] Umbric Surface (F13) (MLRA 136, 122) *Indicators of hydrophytic vegetation and
) ) ) wetland hydrology must be present, unless
[] Sandy Redox (S5) [J Piedmont Floodplain Soils (F19) (MLRA 148) disturbed or problematic

[ Stripped Matrix (S6)

Restrictive Layer (if observed): Hydric Soil Present?
Type: Gravel fill Depth (inches): 8 X Yes [1No

Remarks: Hydric soil indicator F3 is present.

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont

Project/Site:  Kansas Extension Project City/County: _ Greene County Sampling Date:  10/13/2015
Applicant/Owner:  Greene County State: MO Sampling Point: ~ SP-2
Investigator(s):  B. Richards, C. Clark Section, Township, Range: S22, T28N, R22W

Landform (hillslope, terrace, etc.)  hillslope Local relief (concave, convex, none): convex Slope (%): 5
Subregion (LRR or MLRA): H Lat: 37.113903 Long: -93.318072 Datum: NAD 83

Soil Map Unit Name: Viraton silt loam, 2 to 5 percent slopes NWI Classification:  N/A

Are climate/hydrologic conditions on the site typical for this time of year? [ Yes [ No (If no, explain in Remarks)

Vegetation Soil Hydrology Are “Normal Circumstances” present? [] Yes [ No
Significantly Disturbed? O O
Naturally Problematic? m m m (If needed, explain any answers in Remarks)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
Yes No Remarks: Photo C-2
Hydrophytic Vegetation Present? [ X
Hydric Soil Present? O X
Wetland Hydrology Present? [ X
Is the Sampled Area within a Wetland? O X
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (2 or more required)
Primary Indicators (minimum of one required; check all that apply) [ Surface Soil Cracks (B6)
[J Surface Water (A1) [ True Aquatic Plants (B14) [ Sparsely Vegetated Concave Surface (B8)
[ High Water Table (A2) [ Hydrogen Sulfide Odor (C1) [ brainage Patterns (B10)
[ saturation (A3) [J oxidized Rhizospheres on Living Roots (C3) [J Moss Trim Lines (B16)
[ water Marks (B1) [ Presence of Reduced Iron (C4) [1 Dry-Season Water Table (C2)
[J Sediment Deposits (B2) [J Recent Iron Reduction in Tilled Soils (C6) [ cCrayfish Burrows (C8)
[] Drift Deposits (B3) [ Thin Muck Surface (C7) [] Saturation Visible on Aerial Imagery (C9)
[ Algal Mat or Crust (B4) [J other (Explain in Remarks) [ Stunted or Stressed Plants (D1)
[ Iron Deposits (B5) [J Geomorphic Position (D2)
[ Inundation Visible on Aerial Imagery (B7) [J shallow Aquitard (D3)
[] water-Stained Leaves (B9) [J Microtopographic Relief (D4)
[ Aquatic Fauna (B13) [J FAC-Neutral Test (D5)
Field Observations: Ves No (ir?fhpgz): E}gzzréganeZ?crc;elc} g\?;ﬁ afslt;?am gauge, monitoring well, aerial photos, previous
Surface Water Present? [ X
Water Table Present? O X
Saturation Present? O X
(includes capillary fringe)
Wetland Hydrology Present?  [] X

Remarks: No wetland hydrology indicators are present.

US Army Corps of Engineers

Eastern Mountains and Piedmont — Version 2.0



VEGETATION (Four Strata) — Use scientific names of plants

Sampling Point: SP-2

Dominance Test worksheet:

Number of Dominant Species

that are OBL, FACW, or FAC: 2 (A
Total Number of Dominant
Species Across All Strata: 5 (B)

Percent of Dominant Species

that are OBL, FACW, or FAC: 40% (A/B)

Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species 5% x1= 5
FACW species 5% x2= 10
FAC species 20% x3= 60
FACU species 5% x4= 20
UPL species 95% x5=_ 475
Column Totals: 130% (A) 570 (B)

Prevalence Index = B/A = 4.38

Hydrophytic Vegetation Indicators:

[J Rapid Test for Hydrophytic Vegetation
[0 Dominance Test is >50%

O Prevalence Index is <3.0*

[J Morphological Adaptations* (Provide supporting
data in Remarks or on a separate sheet)

[J Problematic Hydrophytic Vegetation® (Explain)

1 Indicators of hydric soil and wetland hydrology must be
present, unless disturbed or problematic

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3 in. (7.6 cm)
or more in diameter at breast height (DBH),
regardless of height.

Sapling/Shrub — Woody plants excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

Absolute Dominant Indicator
Tree Stratum (Plot size: 30) % Cover Species? Status
1. Salix nigra 5% Y OBL
2 %
3. %
4. %
5 %
6 %
7 %
5% = Total Cover
Sapling/Shrub Stratum (Plot size: 15
1. Platanus occidentalis 5% Y FACW
2. Ceanothus cuneatus 5% Y NL
3. Juniperus viginiana 5% Y FACU
4. %
5 %
6 %
7 %
15 % = Total Cover
Herb Stratum (Plot size: 5"
1. Bromus inermis 70 % Y UPL
2. Symphyotrichum pilosum 20 % N FAC
3. Daucus carota 15 % N UPL
4. Medicago sativa 5% N UPL
5. %
6. %
7. %
8. %
9. %
10. %
11. %
12. %
110 % = Total Cover
Woody Vine Stratum (Plot size: 30
1. %
2. %
3. %
4. %
5. %
0% = Total Cover

Hydrophytic Vegetation Present? [] Yes X No

Remarks: Hydrophytic vegetation is not present.

US Army Corps of Engineers
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SOIL

Sampling Point:  SP-2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Typet! Loc? Texture Remarks
0-1 10YR 4/3 100 Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains

2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators:

[ Histosol (A1)

[] Histic Epipedon (A2)

[ Black Histic (A3)

[ Hydrogen Sulfide (A4)

[ stratified Layers (A5)

[ 2 cm Muck (A10) (LRR N)

[J Depleted Below Dark Surface (A11)
[ Thick Dark Surface (A12)

[J sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

[ sandy Gleyed Matrix (S4)
[ sandy Redox (S5)
[ Stripped Matrix (S6)

[ Dark Surface (S7)

[ Polyvalue Below Surface (S8) (MLRA 147, 148)
[J Thin Dark Surface (S9) (MLRA 147, 148)

[ Loamy Gleyed Matrix (F2)

XI Depleted Matrix (F3)

[ Redox Dark Surface (F6)

[J Depleted Dark Surface (F7)

[J Redox Depressions (F8)

[ Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

[J Umbric Surface (F13) (MLRA 136, 122)
[J Piedmont Floodplain Soils (F19) (MLRA 148)

Indicators for Problematic Hydric Soils®:

[1 2 cm Muck (A10) (MLRA 147)
[ Coast Prairie Redox (A16) (MLRA 147, 148)

[ piedmont Floodplain Soils (F19)
(MLRA 136, 147)

[ Red Parent Material (TF2)
[ Very Shallow Dark Surface (TF12)
[] Other (Explain in Remarks)

SIndicators of hydrophytic vegetation and
wetland hydrology must be present, unless
disturbed or problematic

Restrictive Layer (if observed):

Type: Gravel fill

Depth (inches): 1

Hydric Soil Present?

[JYes X No

Remarks: No hydric soil indicators are present.
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WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont

Project/Site:  Kansas Extension Project City/County: _ Greene County Sampling Date:  10/13/2015
Applicant/Owner:  Greene County State: MO Sampling Point: ~ SP-3
Investigator(s):  B. Richards, C. Clark Section, Township, Range: S22, T28N, R22W

Landform (hillslope, terrace, etc.) terrace Local relief (concave, convex, none): none Slope (%): 0
Subregion (LRR or MLRA): H Lat: 37.117762 Long: -93.316552 Datum: NAD 83

Soil Map Unit Name: Secesh-Cedargap complex, 0 to 2 percent slopes, frequently flooded NWI Classification:  N/A

Are climate/hydrologic conditions on the site typical for this time of year? X Yes [ No (If no, explain in Remarks)

Vegetation Soil Hydrology Are “Normal Circumstances” present? [X] Yes [ No
Significantly Disturbed? O O
Naturally Problematic? m m m (If needed, explain any answers in Remarks)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
Yes No Remarks: Photo C-3
Hydrophytic Vegetation Present? [ X
Hydric Soil Present? O X
Wetland Hydrology Present? [ X
Is the Sampled Area within a Wetland? O X
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (2 or more required)
Primary Indicators (minimum of one required; check all that apply) [ Surface Soil Cracks (B6)
[J Surface Water (A1) [ True Aquatic Plants (B14) [ Sparsely Vegetated Concave Surface (B8)
[ High Water Table (A2) [ Hydrogen Sulfide Odor (C1) [ brainage Patterns (B10)
[ saturation (A3) [J oxidized Rhizospheres on Living Roots (C3) [J Moss Trim Lines (B16)
[ water Marks (B1) [ Presence of Reduced Iron (C4) [1 Dry-Season Water Table (C2)
[J Sediment Deposits (B2) [J Recent Iron Reduction in Tilled Soils (C6) [ cCrayfish Burrows (C8)
[] Drift Deposits (B3) [ Thin Muck Surface (C7) [] Saturation Visible on Aerial Imagery (C9)
[ Algal Mat or Crust (B4) [J other (Explain in Remarks) [ Stunted or Stressed Plants (D1)
[ Iron Deposits (B5) [J Geomorphic Position (D2)
[ Inundation Visible on Aerial Imagery (B7) [J shallow Aquitard (D3)
[] water-Stained Leaves (B9) [J Microtopographic Relief (D4)
[ Aquatic Fauna (B13) [J FAC-Neutral Test (D5)
Field Observations: Ves No (ir?fhpgz): E}gzzréganeZ?crc;elc} g\?;ﬁ afslt;?am gauge, monitoring well, aerial photos, previous
Surface Water Present? [ X
Water Table Present? O X
Saturation Present? O X
(includes capillary fringe)
Wetland Hydrology Present?  [] X

Remarks: No wetland hydrology indicators are met.
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VEGETATION (Four Strata) — Use scientific names of plants

Sampling Point: SP-3

Dominance Test worksheet:

Number of Dominant Species

that are OBL, FACW, or FAC: 1 (A
Total Number of Dominant
Species Across All Strata: 3 (B)

Percent of Dominant Species

that are OBL, FACW, or FAC: 33% (A/B)

Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species % x1= 0
FACW species % x2= 0
FAC species % x3= 0
FACU species % x4= 0
UPL species % x5= 0
Column Totals: 0% (A) 0 (B)

Prevalence Index = B/A =

Hydrophytic Vegetation Indicators:

[J Rapid Test for Hydrophytic Vegetation
[0 Dominance Test is >50%

O Prevalence Index is <3.0*

[J Morphological Adaptations* (Provide supporting
data in Remarks or on a separate sheet)

[J Problematic Hydrophytic Vegetation® (Explain)

1 Indicators of hydric soil and wetland hydrology must be
present, unless disturbed or problematic

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3 in. (7.6 cm)
or more in diameter at breast height (DBH),
regardless of height.

Sapling/Shrub — Woody plants excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

Absolute  Dominant Indicator
Tree Stratum (Plot size: 30) % Cover Species? Status
1. Ulmus rubra 60 % Y FAC
2. Juniperus virginiana 5% N FACU
3. Carya ovata 5% N FACU
4. Platanus occidentalis 5% N FACW
5. %
6. %
7. %
75 % = Total Cover
Sapling/Shrub Stratum (Plot size: 15
1. Rosa multiflora 5% Y FACU
2 %
3. %
4. %
5 %
6 %
7 %
5% = Total Cover
Herb Stratum (Plot size: 5')
1. Bromus inermis 90 % Y FACU
2. Parthenocissus quinquefolia 5% N FACU
3. Boehmeria cylindrica 5% N FACW
4., %
5. %
6 %
7 %
8 %
9 %
10. %
11. %
12. %
100 % = Total Cover
Woody Vine Stratum (Plot size: 30
1. %
2. %
3. %
4., %
5. %
0% = Total Cover

Hydrophytic Vegetation Present? [] Yes X No

Remarks: Hydrophytic vegetation is not present.
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SOIL

Sampling Point:  SP-3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Typet! Loc? Texture Remarks
0-24 10YR 3/4 100 Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains

2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators:

[ Histosol (A1)

[] Histic Epipedon (A2)

[ Black Histic (A3)

[ Hydrogen Sulfide (A4)

[ stratified Layers (A5)

[ 2 cm Muck (A10) (LRR N)

[J Depleted Below Dark Surface (A11)
[ Thick Dark Surface (A12)

[J sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

[ sandy Gleyed Matrix (S4)
[ sandy Redox (S5)
[ Stripped Matrix (S6)

[ Dark Surface (S7)

[ Polyvalue Below Surface (S8) (MLRA 147, 148)
[J Thin Dark Surface (S9) (MLRA 147, 148)

[ Loamy Gleyed Matrix (F2)

[J Depleted Matrix (F3)

[ Redox Dark Surface (F6)

[J Depleted Dark Surface (F7)

[J Redox Depressions (F8)

[ Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

[J Umbric Surface (F13) (MLRA 136, 122)
[J Piedmont Floodplain Soils (F19) (MLRA 148)

Indicators for Problematic Hydric Soils®:

[1 2 cm Muck (A10) (MLRA 147)
[ Coast Prairie Redox (A16) (MLRA 147, 148)

[ piedmont Floodplain Soils (F19)
(MLRA 136, 147)

[ Red Parent Material (TF2)
[ Very Shallow Dark Surface (TF12)
[] Other (Explain in Remarks)

SIndicators of hydrophytic vegetation and
wetland hydrology must be present, unless
disturbed or problematic

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present?

[JYes X No

Remarks: No hydric soil indicators are met.
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WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont

Project/Site:  Kansas Extension Project City/County: _ Greene County Sampling Date:  11/17/2015
Applicant/Owner:  Greene County State: MO Sampling Point:  SP-4
Investigator(s):  B. Richards, C. Clark Section, Township, Range:  S15, T28N, R22W

Slope (%): 0
NAD 83

Landform (hillslope, terrace, etc.)  plain
Subregion (LRR or MLRA): H Lat:

Local relief (concave, convex, none): none
37.137797 Long: -93.319477

Datum:

Soil Map Unit Name: Wanda silt loam, 2 to 5 percent slopes NWI Classification:  N/A

Are climate/hydrologic conditions on the site typical for this time of year? X Yes [ No (If no, explain in Remarks)

Vegetation Soil Hydrology Are “Normal Circumstances” present? [X] Yes [ No
Significantly Disturbed? O O O _ _
Naturally Problematic? m m m (If needed, explain any answers in Remarks)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
Yes No Remarks: Photo C-4. The site received 3.04 inches of rain on the day of the survey,
Hydrophytic Vegetation Present? O X and flooding throughout the site was present.
Hydric Soil Present? [ X
Wetland Hydrology Present? O X
Is the Sampled Area within a Wetland? O X

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

[ Surface Water (A1) [ True Aquatic Plants (B14)

[ High Water Table (A2) [ Hydrogen Sulfide Odor (C1)

[ saturation (A3) [J oxidized Rhizospheres on Living Roots (C3)
[ water Marks (B1) [ Presence of Reduced Iron (C4)

[ Sediment Deposits (B2) [ Recent Iron Reduction in Tilled Soils (C6)
[] Drift Deposits (B3) [ Thin Muck Surface (C7)

[ Algal Mat or Crust (B4) [J other (Explain in Remarks)

[ Iron Deposits (B5)

[ Inundation Visible on Aerial Imagery (B7)

[] water-Stained Leaves (B9)

[ Aquatic Fauna (B13)

Secondary Indicators (2 or more required)

[ Surface Soil Cracks (B6)

[ Sparsely Vegetated Concave Surface (B8)
[ brainage Patterns (B10)

[] Moss Trim Lines (B16)

[] Dry-Season Water Table (C2)

[ crayfish Burrows (C8)

[] Saturation Visible on Aerial Imagery (C9)
[ Stunted or Stressed Plants (D1)

[J Geomorphic Position (D2)

[J shallow Aquitard (D3)

[J Microtopographic Relief (D4)

[J FAC-Neutral Test (D5)

Field Observations: v N 'Depth _Describ_e Recorde_d Datg (stream gauge, monitoring well, aerial photos, previous
es o (inches): inspections, etc.), if available:

Surface Water Present? [ X

Water Table Present? O X

Saturation Present? O X

(includes capillary fringe)

Wetland Hydrology Present?  [] X

Remarks: No wetland hydrology indicators are met.
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VEGETATION (Four Strata) — Use scientific names of plants

Sampling Point: SP-4

Dominance Test worksheet:

Number of Dominant Species

that are OBL, FACW, or FAC: 1 (A
Total Number of Dominant
Species Across All Strata: 3 (B)

Percent of Dominant Species

that are OBL, FACW, or FAC: 33% (A/B)

Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species % x1= 0
FACW species % x2= 0
FAC species % x3= 0
FACU species % x4= 0
UPL species % x5= 0
Column Totals: 0% (A) 0 (B)

Prevalence Index = B/A =

Hydrophytic Vegetation Indicators:

[J Rapid Test for Hydrophytic Vegetation
[0 Dominance Test is >50%

O Prevalence Index is <3.0*

[J Morphological Adaptations* (Provide supporting
data in Remarks or on a separate sheet)

[J Problematic Hydrophytic Vegetation® (Explain)

1 Indicators of hydric soil and wetland hydrology must be
present, unless disturbed or problematic

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3 in. (7.6 cm)
or more in diameter at breast height (DBH),
regardless of height.

Sapling/Shrub — Woody plants excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

Absolute  Dominant Indicator
Tree Stratum (Plot size: 30) % Cover Species? Status
1. Juniperus virginiana 80 % Y FACU
2. Ulmus rubra 5% N FAC
3. %
4. %
5 %
6 %
7 %
85 % = Total Cover
Sapling/Shrub Stratum (Plot size: 15
1. 5%
2. %
3. %
4. %
5. %
6. %
7. %
5% = Total Cover
Herb Stratum (Plot size: 5')
1. Symphoricarpos orbiculatus 10 % Y FACU
2. Lysimachia nummularia 5% Y FACW
3 %
4., %
5. %
6 %
7 %
8 %
9 %
10. %
11. %
12. %
15 % = Total Cover
Woody Vine Stratum (Plot size: 30
1. %
2. %
3. %
4., %
5. %
0% = Total Cover

Hydrophytic Vegetation Present? [] Yes X No

Remarks: Hydrophytic vegetation is not present.
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SOIL

Sampling Point:  SP-4

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Typet! Loc? Texture Remarks
0-4 10YR 3/2 100 Silt Loam
4-24 10YR 3/6 100 Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains

2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators:

[ Histosol (A1)

[] Histic Epipedon (A2)

[ Black Histic (A3)

[ Hydrogen Sulfide (A4)

[ stratified Layers (A5)

[ 2 cm Muck (A10) (LRR N)

[J Depleted Below Dark Surface (A11)
[ Thick Dark Surface (A12)

[J sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

[ sandy Gleyed Matrix (S4)
[ sandy Redox (S5)
[ Stripped Matrix (S6)

[ Dark Surface (S7)

[ Polyvalue Below Surface (S8) (MLRA 147, 148)

[J Thin Dark Surface (S9) (MLRA 147, 148)
[ Loamy Gleyed Matrix (F2)

[J Depleted Matrix (F3)

[ Redox Dark Surface (F6)

[J Depleted Dark Surface (F7)

[J Redox Depressions (F8)

[ Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

[J Umbric Surface (F13) (MLRA 136, 122)
[J Piedmont Floodplain Soils (F19) (MLRA 148)

Indicators for Problematic Hydric Soils®:

[1 2 cm Muck (A10) (MLRA 147)
[ Coast Prairie Redox (A16) (MLRA 147, 148)

[ piedmont Floodplain Soils (F19)
(MLRA 136, 147)

[ Red Parent Material (TF2)
[ Very Shallow Dark Surface (TF12)
[] Other (Explain in Remarks)

SIndicators of hydrophytic vegetation and
wetland hydrology must be present, unless
disturbed or problematic

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present?

[JYes X No

Remarks: No hydric soil indicators are met.
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WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont

Project/Site:  Kansas Extension Project City/County: _ Greene County Sampling Date:  11/17/2015
Applicant/Owner:  Greene County State: MO Sampling Point: ~ SP-5
Investigator(s):  B. Richards, C. Clark Section, Township, Range:  S15, T28N, R22W

Landform (hillslope, terrace, etc.)  depression Local relief (concave, convex, none): concave Slope (%): 0
Subregion (LRR or MLRA): H Lat: 37.135138 Long: -93.319376 Datum: NAD 83

Soil Map Unit Name: Cedargap silt loam, 1 to 3 percent slopes, frequently NWI Classification:  N/A

Are climate/hydrologic conditions on the site typical for this time of year? [ Yes X No (If no, explain in Remarks)

Vegetation Soil Hydrology Are “Normal Circumstances” present? [X] Yes [ No
Significantly Disturbed? O O O _ _
Naturally Problematic? m m m (If needed, explain any answers in Remarks)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
Yes No Remarks: Photo C-4. The site received 3.04 inches of rain on the day of the survey,
Hydrophytic Vegetation Present? O X and flooding throughout the site was present.
Hydric Soil Present? [ X
Wetland Hydrology Present? O X
Is the Sampled Area within a Wetland? O X

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Xl Surface Water (A1) [ True Aquatic Plants (B14)

[ High Water Table (A2) [ Hydrogen Sulfide Odor (C1)

[ saturation (A3) [J oxidized Rhizospheres on Living Roots (C3)
[ water Marks (B1) [ Presence of Reduced Iron (C4)

[ Sediment Deposits (B2) [ Recent Iron Reduction in Tilled Soils (C6)
[] Drift Deposits (B3) [ Thin Muck Surface (C7)

[ Algal Mat or Crust (B4) [J other (Explain in Remarks)

[ Iron Deposits (B5)

[ Inundation Visible on Aerial Imagery (B7)

[] water-Stained Leaves (B9)

[ Aquatic Fauna (B13)

Secondary Indicators (2 or more required)

[ Surface Soil Cracks (B6)

[ Sparsely Vegetated Concave Surface (B8)
[ brainage Patterns (B10)

[] Moss Trim Lines (B16)

[] Dry-Season Water Table (C2)

[ crayfish Burrows (C8)

[] Saturation Visible on Aerial Imagery (C9)
[ Stunted or Stressed Plants (D1)

XI Geomorphic Position (D2)

[J shallow Aquitard (D3)

[J Microtopographic Relief (D4)

[J FAC-Neutral Test (D5)

Field Observations: v N 'Depth _Describ_e Recorde_d Datg (stream gauge, monitoring well, aerial photos, previous
es o (inches): inspections, etc.), if available:

Surface Water Present? [ X

Water Table Present? O X

Saturation Present? X O

(includes capillary fringe)

Wetland Hydrology Present?  [] X

Remarks: Wetland hydrology indicators A1 and D2 are present.
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VEGETATION (Four Strata) — Use scientific names of plants

Sampling Point: SP-5

Dominance Test worksheet:

Number of Dominant Species
that are OBL, FACW, or FAC: 2 (A

Total Number of Dominant
Species Across All Strata: 5 (B)

Percent of Dominant Species

that are OBL, FACW, or FAC: 40% (A/B)

Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species 0% x1= 0
FACW species 5% x2= 10
FAC species 25% x3= 75
FACU species 30% x4=_ 120
UPL species 10% x5= 50
Column Totals: 70% (A) 255 (B)

Prevalence Index = B/A = 3.64

Hydrophytic Vegetation Indicators:

[J Rapid Test for Hydrophytic Vegetation
[0 Dominance Test is >50%

O Prevalence Index is <3.0*

[J Morphological Adaptations* (Provide supporting
data in Remarks or on a separate sheet)

[J Problematic Hydrophytic Vegetation® (Explain)

1 Indicators of hydric soil and wetland hydrology must be
present, unless disturbed or problematic

Absolute  Dominant Indicator
Tree Stratum (Plot size: 30) % Cover Species? Status
1. Ulmus rubra 15% Y FAC
2 %
3. %
4. %
5 %
6 %
7 %
15 % = Total Cover
Sapling/Shrub Stratum (Plot size: 15
1. Symphoricarpos orbiculatus 15 % Y FACU
2 %
3. %
4. %
5 %
6 %
7 %
15 % = Total Cover
Herb Stratum (Plot size: 5')
1. Symphoricarpos orbiculatus 15 % Y FACU
2. Bromus inermis 10 % Y UPL
3. Setaria pumila 10 % Y FAC
4. Helianthus grosseserratus 5% N FACW
5. %
6. %
7. %
8. %
9. %
10. %
11. %
12. %

Woody Vine Stratum

(Plot size: 30

40 % = Total Cover

%

%

%

%

o s w DN

%

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3 in. (7.6 cm)
or more in diameter at breast height (DBH),
regardless of height.

Sapling/Shrub — Woody plants excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

0% = Total Cover

Hydrophytic Vegetation Present? [] Yes X No

Remarks: Hydrophytic vegetation is not present.
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SOIL

Sampling Point:  SP-5

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Typet! Loc? Texture Remarks
0-2 10YR 3/2 100 Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains

2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators:

[ Histosol (A1)

[] Histic Epipedon (A2)

[ Black Histic (A3)

[ Hydrogen Sulfide (A4)

[ stratified Layers (A5)

[ 2 cm Muck (A10) (LRR N)

[J Depleted Below Dark Surface (A11)
[ Thick Dark Surface (A12)

[J sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

[ sandy Gleyed Matrix (S4)
[ sandy Redox (S5)
[ Stripped Matrix (S6)

[ Dark Surface (S7)

[ Polyvalue Below Surface (S8) (MLRA 147, 148)
[J Thin Dark Surface (S9) (MLRA 147, 148)

[ Loamy Gleyed Matrix (F2)

[J Depleted Matrix (F3)

[ Redox Dark Surface (F6)

[J Depleted Dark Surface (F7)

[J Redox Depressions (F8)

[ Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

[J Umbric Surface (F13) (MLRA 136, 122)
[J Piedmont Floodplain Soils (F19) (MLRA 148)

Indicators for Problematic Hydric Soils®:

[1 2 cm Muck (A10) (MLRA 147)
[ Coast Prairie Redox (A16) (MLRA 147, 148)

[ piedmont Floodplain Soils (F19)
(MLRA 136, 147)

[ Red Parent Material (TF2)
[ Very Shallow Dark Surface (TF12)
[] Other (Explain in Remarks)

SIndicators of hydrophytic vegetation and
wetland hydrology must be present, unless
disturbed or problematic

Restrictive Layer (if observed):

Type: Gravel

Depth (inches): 2

Hydric Soil Present?

[JYes X No

Remarks: No hydric soil indicators are met.

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont

Project/Site:  Kansas Extension Project City/County: _ Greene County Sampling Date:  11/17/2015
Applicant/Owner:  Greene County State: MO Sampling Point: ~ SP-6
Investigator(s):  B. Richards, C. Clark Section, Township, Range:  S15, T28N, R22W

Slope (%): 2
NAD 83

Landform (hillslope, terrace, etc.)
Subregion (LRR or MLRA): H Lat:

hillslope Local relief (concave, convex, none): convex

37.131246 Long: -93.319728

Datum:

Soil Map Unit Name: Goss-Wilderness complex, 3 to 8 percent slopes NWI Classification:  N/A

Are climate/hydrologic conditions on the site typical for this time of year? [ Yes X No (If no, explain in Remarks)

Vegetation Soil Hydrology Are “Normal Circumstances” present? [X] Yes [ No
Significantly Disturbed? O O O _ _
Naturally Problematic? m m m (If needed, explain any answers in Remarks)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
Yes No Remarks: Photo C-6. The site received 3.04 inches of rain on the day of the survey,
Hydrophytic Vegetation Present? O X and flooding throughout the site was present.
Hydric Soil Present? [ X
Wetland Hydrology Present? O X
Is the Sampled Area within a Wetland? O X

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

[ Surface Water (A1) [ True Aquatic Plants (B14)

[ High Water Table (A2) [ Hydrogen Sulfide Odor (C1)

[ saturation (A3) [J oxidized Rhizospheres on Living Roots (C3)
[ water Marks (B1) [ Presence of Reduced Iron (C4)

[ Sediment Deposits (B2) [ Recent Iron Reduction in Tilled Soils (C6)
[] Drift Deposits (B3) [ Thin Muck Surface (C7)

[ Algal Mat or Crust (B4) [J other (Explain in Remarks)

[ Iron Deposits (B5)

[ Inundation Visible on Aerial Imagery (B7)

[] water-Stained Leaves (B9)

[ Aquatic Fauna (B13)

Secondary Indicators (2 or more required)

[ Surface Soil Cracks (B6)

[ Sparsely Vegetated Concave Surface (B8)
[ brainage Patterns (B10)

[] Moss Trim Lines (B16)

[] Dry-Season Water Table (C2)

[ crayfish Burrows (C8)

[] Saturation Visible on Aerial Imagery (C9)
[ Stunted or Stressed Plants (D1)

[J Geomorphic Position (D2)

[J shallow Aquitard (D3)

[J Microtopographic Relief (D4)

[J FAC-Neutral Test (D5)

Field Observations: v N 'Depth _Describ_e Recorde_d Datg (stream gauge, monitoring well, aerial photos, previous
es o (inches): inspections, etc.), if available:

Surface Water Present? [ X

Water Table Present? O X

Saturation Present? O X

(includes capillary fringe)

Wetland Hydrology Present?  [] X

Remarks: No wetland hydrology indicators are present.

US Army Corps of Engineers
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VEGETATION (Four Strata) — Use scientific names of plants

Sampling Point: SP-6

Dominance Test worksheet:

Number of Dominant Species

1
2
3.
4.
5
6
7

1
2
3.
4.
5
6
7

that are OBL, FACW, or FAC: 0 (A
Total Number of Dominant
Species Across All Strata: 2 (B)
Percent of Dominant Species
that are OBL, FACW, or FAC: 0% (A/B)
Prevalence Index worksheet:
Total % Cover of: Multiply by:
OBL species % x1= 0
FACW species % x2= 0
FAC species % x3= 0
FACU species % x4= 0
UPL species % x5= 0
Column Totals: 0% (A) 0 (B)

Prevalence Index = B/A =

© 0o NGk wDdhPE

Hydrophytic Vegetation Indicators:

[J Rapid Test for Hydrophytic Vegetation
[0 Dominance Test is >50%

O Prevalence Index is <3.0*

[J Morphological Adaptations* (Provide supporting
data in Remarks or on a separate sheet)

[J Problematic Hydrophytic Vegetation® (Explain)

1 Indicators of hydric soil and wetland hydrology must be
present, unless disturbed or problematic

=
©

i
=

i
N

o s w DN

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3 in. (7.6 cm)
or more in diameter at breast height (DBH),
regardless of height.

Sapling/Shrub — Woody plants excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

Absolute  Dominant Indicator
Tree Stratum (Plot size: 30) % Cover Species? Status
Juniperus virginiana 85 % Y FACU
Ulmus rubra 5% N FAC
%
%
%
%
%
90 % = Total Cover
Sapling/Shrub Stratum (Plot size: 15
Symphoricarpos orbiculatus 20 % Y FACU
%
%
%
%
%
%
20 % = Total Cover
Herb Stratum (Plot size: 5Y)
%
%
%
%
%
%
%
%
%
%
%
%
0% = Total Cover
Woody Vine Stratum (Plot size: 30
%
%
%
%
%
0% = Total Cover

Hydrophytic Vegetation Present? [] Yes X No

Remarks: Hydrophytic vegetation is not present.

US Army Corps of Engineers
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SOIL

Sampling Point:  SP-6

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Typet! Loc? Texture Remarks
0-6 10YR 3/2 100 Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains

2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators:

[ Histosol (A1)

[] Histic Epipedon (A2)

[ Black Histic (A3)

[ Hydrogen Sulfide (A4)

[ stratified Layers (A5)

[ 2 cm Muck (A10) (LRR N)

[J Depleted Below Dark Surface (A11)
[ Thick Dark Surface (A12)

[J sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

[ sandy Gleyed Matrix (S4)
[ sandy Redox (S5)
[ Stripped Matrix (S6)

[ Dark Surface (S7)

[ Polyvalue Below Surface (S8) (MLRA 147, 148)
[J Thin Dark Surface (S9) (MLRA 147, 148)

[ Loamy Gleyed Matrix (F2)

[J Depleted Matrix (F3)

[ Redox Dark Surface (F6)

[J Depleted Dark Surface (F7)

[J Redox Depressions (F8)

[ Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

[J Umbric Surface (F13) (MLRA 136, 122)
[J Piedmont Floodplain Soils (F19) (MLRA 148)

Indicators for Problematic Hydric Soils®:

[1 2 cm Muck (A10) (MLRA 147)
[ Coast Prairie Redox (A16) (MLRA 147, 148)

[ piedmont Floodplain Soils (F19)
(MLRA 136, 147)

[ Red Parent Material (TF2)
[ Very Shallow Dark Surface (TF12)
[] Other (Explain in Remarks)

SIndicators of hydrophytic vegetation and
wetland hydrology must be present, unless
disturbed or problematic

Restrictive Layer (if observed):

Type: Gravel

Depth (inches): 6

Hydric Soil Present?

[JYes X No

Remarks: No hydric soil indicators are met.

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont

Project/Site:  Kansas Extension Project City/County: _ Greene County Sampling Date:  11/17/2015
Applicant/Owner:  Greene County State: MO Sampling Point: ~ SP-7
Investigator(s):  B. Richards, C. Clark Section, Township, Range:  S15, T28N, R22W

Landform (hillslope, terrace, etc.)  hillslope Local relief (concave, convex, none): convex Slope (%): 2
Subregion (LRR or MLRA): H Lat: 37.128666 Long: -93.317513 Datum: NAD 83

Soil Map Unit Name: Secesh-Cedargap complex, 1 to 3 percent slopes,frequently flooded NWI Classification:  N/A

Are climate/hydrologic conditions on the site typical for this time of year? [ Yes X No (If no, explain in Remarks)

Vegetation Soil Hydrology Are “Normal Circumstances” present? [X] Yes [ No
Significantly Disturbed? O O O _ _
Naturally Problematic? m m m (If needed, explain any answers in Remarks)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
Yes No Remarks: Photo C-7. The site received 3.04 inches of rain on the day of the survey,
Hydrophytic Vegetation Present? O X and flooding throughout the site was present.
Hydric Soil Present? [ X
Wetland Hydrology Present? O X
Is the Sampled Area within a Wetland? O X

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

[ Surface Water (A1) [ True Aquatic Plants (B14)

[ High Water Table (A2) [ Hydrogen Sulfide Odor (C1)

[ saturation (A3) [J oxidized Rhizospheres on Living Roots (C3)
[ water Marks (B1) [ Presence of Reduced Iron (C4)

[ Sediment Deposits (B2) [ Recent Iron Reduction in Tilled Soils (C6)
[] Drift Deposits (B3) [ Thin Muck Surface (C7)

[ Algal Mat or Crust (B4) [J other (Explain in Remarks)

[ Iron Deposits (B5)

[ Inundation Visible on Aerial Imagery (B7)

[] water-Stained Leaves (B9)

[ Aquatic Fauna (B13)

Secondary Indicators (2 or more required)

[ Surface Soil Cracks (B6)

[ Sparsely Vegetated Concave Surface (B8)
[ brainage Patterns (B10)

[] Moss Trim Lines (B16)

[] Dry-Season Water Table (C2)

[ crayfish Burrows (C8)

[] Saturation Visible on Aerial Imagery (C9)
[ Stunted or Stressed Plants (D1)

[J Geomorphic Position (D2)

[J shallow Aquitard (D3)

[J Microtopographic Relief (D4)

[J FAC-Neutral Test (D5)

Field Observations: v N 'Depth _Describ_e Recorde_d Datg (stream gauge, monitoring well, aerial photos, previous
es o (inches): inspections, etc.), if available:

Surface Water Present? [ X

Water Table Present? O X

Saturation Present? O X

(includes capillary fringe)

Wetland Hydrology Present?  [] X

Remarks: No wetland hydrology indicators are present.

US Army Corps of Engineers

Eastern Mountains and Piedmont — Version 2.0



VEGETATION (Four Strata) — Use scientific names of plants

Sampling Point: SP-7

Dominance Test worksheet:

Number of Dominant Species

that are OBL, FACW, or FAC: 1 (A
Total Number of Dominant
Species Across All Strata: 4 (B)

Percent of Dominant Species

that are OBL, FACW, or FAC: 25% (A/B)

Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species % x1= 0
FACW species % x2= 0
FAC species % x3= 0
FACU species % x4= 0
UPL species % x5= 0
Column Totals: 0% (A) 0 (B)

Prevalence Index = B/A =

Hydrophytic Vegetation Indicators:

[J Rapid Test for Hydrophytic Vegetation
[0 Dominance Test is >50%

O Prevalence Index is <3.0*

[J Morphological Adaptations* (Provide supporting
data in Remarks or on a separate sheet)

[J Problematic Hydrophytic Vegetation® (Explain)

1 Indicators of hydric soil and wetland hydrology must be
present, unless disturbed or problematic

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3 in. (7.6 cm)
or more in diameter at breast height (DBH),
regardless of height.

Sapling/Shrub — Woody plants excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

Absolute  Dominant Indicator
Tree Stratum (Plot size: 30) % Cover Species? Status
1. Quercus rubra 20 % Y FACU
2. Juniperus virginiana 10 % Y FACU
3. %
4. %
5 %
6 %
7 %
30 % = Total Cover
Sapling/Shrub Stratum (Plot size: 15
1. Symphoricarpos orbiculatus 60 % Y FACU
2 %
3. %
4. %
5 %
6 %
7 %
60 % = Total Cover
Herb Stratum (Plot size: 5')
1. Symphoricarpos orbiculatus 30 % Y FACU
2. Lysimachia nummularia 10 % Y FACW
3 %
4., %
5. %
6 %
7 %
8 %
9 %
10. %
11. %
12. %
40 % = Total Cover
Woody Vine Stratum (Plot size: 30
1. %
2. %
3. %
4., %
5. %
0% = Total Cover

Hydrophytic Vegetation Present? [] Yes X No

Remarks: Hydrophytic vegetation is not present.

US Army Corps of Engineers
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SOIL

Sampling Point:  SP-7

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Typet! Loc? Texture Remarks
0-24 10YR 3/2 100 Silt Loam

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains

2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators:

[ Histosol (A1)

[] Histic Epipedon (A2)

[ Black Histic (A3)

[ Hydrogen Sulfide (A4)

[ stratified Layers (A5)

[ 2 cm Muck (A10) (LRR N)

[J Depleted Below Dark Surface (A11)
[ Thick Dark Surface (A12)

[J sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

[ sandy Gleyed Matrix (S4)
[ sandy Redox (S5)
[ Stripped Matrix (S6)

[ Dark Surface (S7)

[ Polyvalue Below Surface (S8) (MLRA 147, 148)
[J Thin Dark Surface (S9) (MLRA 147, 148)

[ Loamy Gleyed Matrix (F2)

[J Depleted Matrix (F3)

[ Redox Dark Surface (F6)

[J Depleted Dark Surface (F7)

[J Redox Depressions (F8)

[ Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

[J Umbric Surface (F13) (MLRA 136, 122)
[J Piedmont Floodplain Soils (F19) (MLRA 148)

Indicators for Problematic Hydric Soils®:

[1 2 cm Muck (A10) (MLRA 147)
[ Coast Prairie Redox (A16) (MLRA 147, 148)

[ piedmont Floodplain Soils (F19)
(MLRA 136, 147)

[ Red Parent Material (TF2)
[ Very Shallow Dark Surface (TF12)
[] Other (Explain in Remarks)

SIndicators of hydrophytic vegetation and
wetland hydrology must be present, unless
disturbed or problematic

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present?

[JYes X No

Remarks: No hydric soil indicators are met.

US Army Corps of Engineers
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APPENDIX C - SITE PHOTOGRAPHS



Photograph C-1: View of sample plot (SP)-1 in PFO wetland (W)-1, facing
west.

Photograph C-2: View of upland SP-2, facing south.

___________________________ Photographs
Green County . SRR October 13, 2015
Kansas Extension Project ; .
Greene County, Missouri




Photograph C-3: View of upland SP-3, facing north.

Photograph C-4: View of upland SP-4, facing south.

___________________________ Photographs
Green County . SRR October 13, 2015
Kansas Extension Project ; .
Greene County, Missouri




Photograph C-5: View of upland SP-5, facing south.

Photograph C-6: View of upland SP-6, facing north.

___________________________ Photographs
Green County . SRR October 13, 2015
Kansas Extension Project ; .
Greene County, Missouri




Photograph C-7: View of upland SP-7, facing south.

Photograph C-8: View of ephemeral stream (S)-1, facing northwest.

___________________________ Photographs
Green County . SRR October 13, 2015
Kansas Extension Project ; .
Greene County, Missouri




Photograph C-9: View of ephemeral S-1, facing southeast.

Photograph C-10: View of ephemeral S-2, facing south.

___________________________ Photographs
Green County . SRR October 13, 2015
Kansas Extension Project ; .
Greene County, Missouri




Photograph C-11: View of ephemeral S-2, facing north.

Photograph C-12: View of ephemeral S-3, facing north.

___________________________ Photographs
Green County . SRR October 13, 2015
Kansas Extension Project ; .
Greene County, Missouri




Photograph C-13: View of perennial S-4, facing north.

Photograph C-14: View of perennial S-4, facing south.

___________________________ Photographs
Green County . SRR October 13, 2015
Kansas Extension Project ; .
Greene County, Missouri




Photograph C-15: View of ephemeral S-5, facing northwest.

Photograph C-16: View of ephemeral S-5, facing southeast.

___________________________ Photographs
Green County . SRR October 13, 2015
Kansas Extension Project ; .
Greene County, Missouri




Photograph C-17: View of perennial S-6, facing north.

Photograph C-18: View of perennial S-6, facing south.

___________________________ Photographs
Green County . SRR October 13, 2015
Kansas Extension Project ; .
Greene County, Missouri




APPENDIX E - THREATENED AND ENDANGERED SPECIES TECHNICAL MEMO AND
SUPPORTING DOCUMENTS






Memorandum

Date: November 24, 2015

To: Adam Humphrey, Greene County Highway Department

From: Cody Clark, Burns & McDonnell Engineering Company, Inc.

Subject: Technical Memo: Kansas Extension Threatened and Endangered Species

This technical memo summarizes the results of the protected species evaluation prepared by
Burns & McDonnell Engineering Company, Inc. (Burns & McDonnell) for Greene County
Highway Department’s proposed Kansas Extension Project (Project).

EXISTING CONDITIONS

The proposed Project is classified as a new urban arterial roadway to be constructed in the
southern section of Greene County in Springfield, Missouri. This project will extend the existing
Kansas Expressway corridor south of its present termination point at Republic Road by
approximately 2.3 miles to a new intersection with Farm Road 190 (see Figure 1). Topographic
maps indicate the Project area occurs in an area of rolling hills and crosses two perennial streams
(Workman Branch and Ward Branch) that are tributaries to the James River. The streams were
dry at the time of the October habitat assessment field survey. Review of aerial imagery of the
Project area (see Figure 2) shows that the Project area is generally in a narrow strip of
undeveloped, wooded area adjacent to developed housing subdivisions. Geographic Information
System (GIS) information provided by Greene County shows the location of several sinkholes
and a possible cave within and adjacent to the Project area. No obvious sinkholes or caves were
visible during a pedestrian survey (described in the next section) of the Project area; however,
erosion and dense vegetation may have obscured them from view.

PROTECTED SPECIES EVALUATION

A habitat assessment field survey was completed by Burns & McDonnell biologists during the
weeks of October 12 and November 16, 2015, to determine if any potential habitat for protected
species occurs within the proposed Project corridor. Hardwood forested areas are common
throughout the Project area. Common tree communities included mixed oak-hickory woods,
stands of eastern red cedar, and mixed riparian corridor hardwoods. Many of the areas within the
Project corridor included dense thickets of bush honeysuckle.

Based on the available information from the Missouri Department of Conservation (MDC) and
U.S. Fish and Wildlife Service (USFWS) websites, a total of nine state- or federally listed
species are known or likely to occur in Greene County (Table 1). During the habitat assessment
field surveys, the Project corridor was evaluated to determine if potential habitat was present for
any of the nine species listed in Table 1 that are protected under the Endangered Species Act of
1973 (16 U.S.C. 1531-1544, 87 Stat. 884), as amended (ESA), or Title 3, Division 10, Chapter
4.11 of the Missouri Code of State Regulations. Additionally, potential habitat for the bald eagle
(Haliaeetus leucocephalus), which is no longer a state or federally listed species but is protected
under the Bald Eagle Protection Act of 1940 (16 U.S.C. 668-668d, 54 Stat. 250), as amended
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(BGEPA) and the Migratory Bird Treaty Act of 1918 (16 U.S.C. 703-712; Ch. 128; July 13,
1918; 40 Stat. 755), as amended (MBTA), was evaluated within the Project corridor.

Table 1: Protected Species Known or Likely to Occur within Greene County
Designated Critical
Federal Habitat in Greene
Species State Status Status County
Black-tailed jackrabbit Endangered None No
(Lepus californicus)
Geocarpon Endangered Threatened No
(Geocarpon minimum)
Gray bat Endangered Endangered No
(Myotis grisescens)
Indiana bat Endangered Endangered No
(Myotis sodalis)
Missouri bladder-pod Endangered Threatened No
(Physaria filiformis)
Niangua darter Endangered Threatened Yes: Pomme de Terre
(Etheostoma nianguae) River, Greene County
Northern long-eared bat None Threatened No
(Myotis septentrionalis)
Ozark cavefish Endangered Threatened No
(Amblyopsis rosae)
Western prairie fringed orchid Endangered Threatened No

(Platanthera praeclara)

Source: USFWS (http://www.fws.gov/midwest/endangered/lists/missouri-cty.html)(2015) and MDC
(http://mdc.mo.gov/your-property/greener-communities/heritage-program/results/county/Greene)

(2015)

The following subsections describe if potential habitat was present for each of the nine species

listed in Table 1.

Black-tailed Jackrabbit

The black-tailed jackrabbit (Lepus californicus) inhabits large contiguous native grasslands and
grazed areas with scattered shrubby vegetation. The proposed Project corridor crosses wooded
areas adjacent to residential neighborhoods in the southern section of the City of Springfield. No
potential habitat for the black-tailed jackrabbit was observed within the Project corridor during
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the habitat assessment field survey. Based on the lack of suitable habitat, Burns & McDonnell
has determined that the proposed Project would have no effect on the black-tailed jackrabbit.

Indiana Bat

Summer roosting sites for the Indiana bat (Myotis sodalis) include live trees and snags (dead
trees) with suitable sloughing of bark or cavities (e.g., eastern cottonwood, silver maple, and
shag bark hickory). Foraging sites include riparian areas, upland forests, ponds, and fields.
Within karst regions, limestone caves with pools are the preferred wintering roosts for this bat
species. No caves capable of supporting bats were observed within the proposed Project corridor.
A limited number of potential roost trees occur in the wooded areas within the proposed Project
corridor. Woody vegetation clearing within the proposed Project corridor would need to occur
between October 1 and March 31, when the Indiana bat would be in hibernation caves, per the
Missouri Department of Conservation (MDC) best management practices (BMPs) for the Indiana
bat. If tree removal for the Project were to occur between October 1 and March 31, then the
Project as proposed would have no adverse effect on the Indiana bat.

Northern Long-eared Bat

Northern long-eared bats (Myotis septentrionalis) spend winter hibernating in caves and mines.
They use areas in various sized caves or mines with constant temperatures, high humidity, and
no air currents. During the summer, northern long-eared bats roost singly or in colonies
underneath bark, in cavities or in crevices of both live trees and snags. Males and non-
reproductive females may also roost in cooler places, like caves and mines. Northern long-eared
bats seem to be flexible in selecting roosts, choosing roost trees based on suitability to retain
bark or provide cavities or crevices. This bat has rarely been found roosting in structures, such
as barns and sheds. No caves capable of supporting bats were observed on the proposed Project
corridor. A limited number of potential roost trees occur within the wooded areas of the
proposed Project corridor. Woody vegetation clearing within the Project corridor would need to
occur between October 1 and March 31, when the northern long-eared bat would be in
hibernation caves, per MDC BMPs. If tree removal for the Project were to occur between
October 1 and March 31, then the Project as proposed would have no adverse effect on the
northern long-eared bat.

Gray Bat

With rare exceptions, gray bats (Myotis grisescens) live in caves year-round. During the winter,
gray bats hibernate in deep, vertical caves. In the summer, they roost in caves which are scattered
along rivers. Both the summer and winter caves are often found in limestone karst areas of the
southeastern United States. There were no suitable caves of either the summer or winter roosting
type observed within the proposed Project corridor; therefore, Burns & McDonnell has
determined that the proposed Project would have no effect on the gray bat, due to the lack of
potential hibernacula or roosting habitat within the Project area.
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Ozark Cavefish

The Ozark cavefish (Amblyopsis rosae) often lives underground in cave streams and springs with
a gravel bottom, or occasionally in pools over silt and sand bottoms. Its habitat is generally
restricted to areas of limestone and dolomite bedrock containing caves, sinkholes and springs.
There were no suitable caves observed within the proposed Project corridor. However, the River
Bluff Cave is in close proximity from the southern end of the proposed Project. This cave is
completely underground and the entrance is sealed. It is not known to be used by any bat species.
Due to the lack of suitable cave habitats within the proposed Project corridor, Burns &
McDonnell has determined that the proposed Project would have no effect on the Ozark cave
fish. Additionally, MDC-recommended BMPs would be implemented during construction to
prevent soil erosion from affecting any Ozark cavefish habitat that may be located downstream
from the proposed Project.

The Ozark cavefish occurs in caves within the Springfield Plateau of the Ozark Highlands in
northwest Arkansas, southwest Missouri, and northeast Oklahoma. They occur in streams of
caves with chert rubble substrate and pool areas that receive groundwater recharge, but have also
been collected from springs and wells. Ozark cavefish require a pristine water source, so they
typically occupy caves whose water source comes from swelling groundwater, as opposed to
surface-running streams.

The study area occurs within the Springfield Plain Ecological Subsection, which is a large,
smooth plain that is underlain by Mississippian cherty limestones characterized by areas of well-
developed karst and numerous springs. Sinkholes, springs and caves are especially prominent in
the Springfield area. Groundwater is very abundant and generally of high quality, although the
urbanized Springfield area experiences serious problems with groundwater contamination that
are complicated by well-developed underground karst with rapid groundwater movement. Of the
seven caves, one spring, and three wells in Greene County where this species has been reported,
only four sites still contain cavefish.! None of these sites are within the study area, or in close
proximity to it, and there are no known groundwater connections from either Workman Branch
or Ward Branch to any occupied cavefish sites.

As a precaution during construction, appropriate containment basins, silt fences, filter strips, etc.
would be employed for retention of stormwater runoff as a means of avoiding and reducing
sedimentation introduction into karst features (e.g., caves, springs and sinkholes) and its
associated groundwater. In the event that roadway construction requires filling a sinkhole,

! (Graening et al. 2009) - Graening, G., D. Fenolio, M.L. Niemiller, A.V. Brown, and J.B. Beard. (2010). The 30-
year recovery effort for the Ozark cavefish (Amblyopsis rosae): Analysis of current distribution, population trends,
and conservation status of this threatened species. Environmental Biology of Fishes, 87:55-88.
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guidelines from the Missouri Geological Survey will be employed. Therefore, as proposed, this
project will not adversely affect the Ozark cavefish

Niangua Darter

The Niangua darter (Etheostoma nianguae) is only known to occur in Missouri. It lives in clear,
perennial creeks and small to medium sized rivers with slight to moderate currents with silt-free
gravel and rock bottoms. The largest remaining populations of the Niangua darter likely occur in
the Niangua and Little Niangua Rivers. Elsewhere, they are declining or have disappeared.
Although there are two perennial streams mapped within the Project Area, both were dry at the
time of survey. Burns & McDonnell has determined that the proposed Project would have no
effect on the Niangua darter, due to the lack of potential habitat within the Project area.

Missouri Bladder-pod

Natural habitat for Missouri bladder-pod (Physaria filiformis) is primarily open limestone glades
within unglaciated prairie areas, but it has been found on one dolomite glade in Arkansas. Glades
are naturally treeless areas with shallow, loose soil and areas of exposed rock. The Missouri
bladder-pod may also be found on highway right-of-way and pastures where mowing and
grazing have kept the area open. No glades or other suitable habitat for the Missouri bladder-pod
occurs within the proposed Project corridor; therefore, Burns & McDonnell has determined that
the proposed Project would have no effect on the Missouri bladderpod.

Geocarpon

Geocarpon (Geocarpon minimum) normally inhabits sandstone glades and outcrops, many less
than 1 acre in size. Within these glades, geocarpon thrives at the base of slightly tilted rock
outcrops where seepage water flows across and forms shallow, sandy or gravelly depressions. No
glades or other suitable habitat for geocarpon occurs within the proposed Project corridor;
therefore, Burns & McDonnell has determined that the proposed Project would have no effect on
the geocarpon.

Western Prairie Fringed Orchid

The western prairie fringed orchid (Platanthera praeclara) occurs in moist native grasslands.
The proposed Project corridor crosses wooded areas adjacent to residential neighborhoods in the
southern section of Greene County. No native grasslands or potential habitat for the western
prairie fringed orchid occur within the Project corridor. Based on the lack of suitable habitat,
Burns & McDonnell has determined that the proposed Project would have no effect on the
western prairie fringed orchid.

Bald Eagle
The bald eagle (Haliaeetus leucocephalus) was removed from the state and federal lists of
threatened and endangered species; however, bald eagles are still protected by the BGEPA and
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MBTA. No bald eagles or bald eagle stick nests were observed within the proposed Project
corridor during the habitat assessment field survey. Additionally, no large rivers or reservoirs
that would attract roosting or nesting bald eagles occur within or immediately adjacent to the
proposed Project corridor. Based on the lack of suitable bald eagle habitat, Burns & McDonnell
has determined that the proposed Project would have no effect on the bald eagle.

SUMMARY

Burns & McDonnell has concluded that the proposed Project, which is located primarily within
wooded areas adjacent to residential neighborhoods in the southern section of Greene County,
would have no effect on any state or federally protected species. Tree clearing would need to
occur between October 1 and March 31 to avoid affecting the Indiana and northern long-eared
bats. Appropriate measures including the MDC’s BMPs, where appropriate, would be
implemented during construction of the Project to prevent soil erosion from affecting any
protected species habitat that may occur downstream from the proposed Project. This includes
silt fences and other runoff protection measures at and in the vicinity of potential sinkholes
adjacent to the Project area. Construction methods would be chosen to limit and avoid impacts to
protected species and their potential habitats.

Attachments
Figure 1
Figure 2
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Representative Terrestrial Species List

Common Name

| Scientific Name

Woody Plant Species

American elm

Ulmus americana

American sycamore

Platanus occidentalis

Bitternut hickory

Carya cordiformis

Black willow

Salix nigra

Eastern cottonwood

Populus deltoides

Eastern red cedar

Juniperus virginiana

Hackberry

Celtis occidentalis

Shagbark hickory

Carya ovata

Understory Plant Species

Bush honeysuckle Diervilla spp.
Coralberry Symphoricarpos orbiculatus
Greenbrier species Smilax spp.

Multiflora rose

Rosa multiflora

Poison ivy

Toxicodendron radicans

Virginia creeper

Parthenocissus quinquefolia

Herbaceous Plant Species
Brome Bromus spp.
Canada thistle Cirsium arvense
Fescue Festuca spp.

Queen Anne’s lace

Daucus carota

Animal Species

Black rat snake

Pantherophis obsoletus

Blue jay

Cyanocitta cristata

Common garter snake

Thamnophis sirtalis

Eastern wild turkey

Meleagris gallopavo

Northern cardinal

Cardinalis cardinalis

Raccoon

Procyon lotor

Virginia opossum

Didelphis virginiana

White-tailed deer

Odocoileus virginianus

Yellow warbler

Setophaga petechia




Missouri Department of Conservation
Missouri Department of Conservation’s Mission is to
protect and manage the forest, fish, and
wildlife resources of the state and to
facilitate and provide opportunities for all citizens to
use, enjoy and learn about these resources.

MISSOURI

Natural Heritage Review Level Three Report: Species Listed Under the Federal Endangered Species Act

There are records for species listed under the Federal Endangered Species Act, and possibly also records for species listed
Endangered by the state, or Missouri Species and/or Natural Communities of Conservation Concern within or near the the
defined Project Area. Please contact the U.S. Fish and Wildlife Service and the Missouri Department of Conservation for
further coordination.

Foreword: Thank you for accessing the Missouri Natural Heritage Review Website developed by the Missouri Department of
Conservation with assistance from the U.S. Fish and Wildlife Service, the U.S. Army Corps of Engineers, Missouri
Department of Transportation and NatureServe. The purpose of this website is to provide information to federal, state and
local agencies, organizations, municipalities, corporations and consultants regarding sensitive fish, wildlife, plants, natural
communities and habitats to assist in planning, designing and permitting stages of projects.

PROJECT INFORMATION

Project Name and ID Number: Greene Cty #520

User Project Number: 87740

Project Description: Greene County

Project Type: Transportation, Roads

Contact Person: Bryan Gasper

Contact Information: bgasper@burnsmcd.com or 8163496770
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Disclaimer: The NATURAL HERITAGE REVIEW REPORT produced by this website identifies if a species tracked by the
Natural Heritage Program is known to occur within or near the area submitted for your project, and shares suggested
recommendations on ways to avoid or minimize project impacts to sensitive species or special habitats. If an occurrence
record is present, or the proposed project might affect federally listed species, the user must contact the Department of
Conservation or U.S. Fish and Wildlife Service for more information. The Natural Heritage Program tracks occurrences of
sensitive species and natural communities where the species or natural community has been found. Lack of an occurrence
record does not mean that a sensitive plant, animal or natural community is not present on or near the project

area. Depending on the project, current habitat conditions, and geographic location in the state, surveys may be
necessary. Additionally, because land use conditions change and animals move, the existence of an occurrence record does
not mean the species/habitat is still present. Therefore, Reports include information about records near but not necessarily
on the project site.

The Natural Heritage Report is not a site clearance letter for the project. It provides an indication of whether or not public
lands and sensitive resources are known to be (or are likely to be) located close to the proposed project. Incorporating

information from the Natural Heritage Program into project plans is an important step that can help reduce unnecessary
impacts to Missouri's sensitive fish, forest and wildlife resources. However, the Natural Heritage Program is only one
reference that should be used to evaluate potential adverse project impacts. Other types of information, such as wetland and
soils maps and on-site inspections or surveys, should be considered. Reviewing current landscape and habitat information,
and species' biological characteristics would additionally ensure that Missouri Species of Conservation Concern are
appropriately identified and addressed in planning efforts.

U.S. Fish and Wildlife Service — Endangered Species Act (ESA) Coordination: Lack of a Natural Heritage Program
occurrence record for federally listed species in your project area does not mean the species is not present, as the area may
never have been surveyed. Presence of a Natural Heritage Program occurrence record does not mean the project will result
in negative impacts. The information within this report is not intended to replace Endangered Species Act consultation with
the U.S. Fish and Wildlife Service (USFWS) for listed species. Direct contact with the USFWS may be necessary to complete
consultation and it is required for actions with a federal connection, such as federal funding or a federal permit; direct contact
is also required if ESA concurrence is necessary. Visit the USFWS Information for Planning and Conservation (IPaC)
website at https://ecos.fws.govl/ipac/ for further information. This site was developed to help streamline the USFWS
environmental review process and is a first step in ESA coordination. The Columbia Missouri Ecological Field Services Office
may be reached at 573-234-2132, or by mail at 101 Park Deville Drive, Suite A, Columbia, MO 65203.

Transportation Projects: If the project involves the use of Federal Highway Administration transportation funds, these
recommendations may not fulfill all contract requirements. Please contact the Missouri Department of Transportation at
573-526-4778 or www.modot.mo.gov/ehpl/index.htm for additional information on recommendations.
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Species or Communities of Conservation Concern within the Area:

There are records for species listed under the Federal Endangered Species Act, and possibly also records for species listed
Endangered by the state, or Missouri Species and/or Natural Communities of Conservation Concern within or near the the
defined Project Area. Please contact the U.S. Fish and Wildlife Service and the Missouri Department of Conservation for
further coordination.

MDC Natural Heritage Review U.S. Fish and Wildlife Service
Resource Science Division Ecological Service

P.O. Box 180 101 Park Deville Drive
Jefferson City, MO Suite A

65102-0180 Columbia, MO

Phone: 573-522-4115 ext. 3182 65203-0007
NaturalHeritageReview@mdc.mo.gov Phone: 573-234-2132

Other Special Search Results:

No results have been identified for this project location.
Project Type Recommendations:

No recommendations have been identified for this project type.
Project Location and/or Species Recommendations:

Endangered Species Act Coordination - Indiana bats (Myotis sodalis, federal- and state-listed endangered) and Northern
long-eared bats (Myotis septentrionalis, federal-listed threatened) hibernate during winter months in caves and mines.
During the summer months, they roost and raise young under the bark of trees in wooded areas, often riparian forests and
upland forests near perennial streams. During project activities, avoid degrading stream quality and where possible leave
shags standing and preserve mature forest canopy. Do not enter caves known to harbor Indiana bats, especially from
September to April. If any trees need to be removed for your project, please contact the U.S. Fish and Wildlife Service
(Ecological Services, 101 Park Deville Drive, Suite A, Columbia, Missouri 65203-0007; Phone 573-234-2132) for
further coordination.

The project location submitted and evaluated is within the range of the Gray Myatis (i.e., Gray Bat) in Missouri. Depending on
habitat conditions of your project's location, Gray Myotis (Myotis grisescens, federal and state-listed endangered) could occur
within the project area, as they forage over streams, rivers, lakes, and reservoirs. Avoid entry or disturbance of any cave
inhabited by Gray Myotis and when possible retain forest vegetation along the stream and from the cave opening to the
stream. See http://mdc.mo.gov/104 for best management recommendations.

The project location submitted and evaluated is within the range of the Missouri Bladderpod. Missouri Bladderpod (Physaria
filiformis , federal-listed threatened, state-listed endangered) may occur in the project area on limestone glades or limestone
rock outcrops along roadsides or in pastures. The species may persist as a seed bank for several years and not be found
during plant surveys. Soil disturbance or fire can stimulate seed germination in the fall, yielding flowering plants the following
spring. Best Management Practices may be viewed at http://mdc.mo.gov/sites/default/files/resources/2010/08/9507_6443.pdf

The project is within the known recharge area for the Ozark Cavefish (Amblyopsis rosae, federal-listed threatened, state-
listed endangered). All activities that might adversely impact groundwater quality should be avoided. See Best Management
Practices for Ozark Cavefish at http://mdc.mo.gov/sites/default/files/resources/2010/08/9563 6503.pdf and Best Management
Practices for Karst Geology at http://mdc.mo.gov/your-property/improve-your-property/building-karst-best-practices.

Additional coordination with the U.S. Fish and Wildlife Service may be required for the project under the federal Endangered
Species Act (U.S. Fish and Wildlife Service, Ecological Services, 101 Park DeVille Drive, Suite A, Columbia, Missouri
65203-0007; phone 573-234-2132).
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Invasive exotic species are a significant issue for fish, wildlife and agriculture in Missouri. Seeds, eggs, and larvae may be
moved to new sites on boats or construction equipment. Please inspect and clean equipment thoroughly before moving
between project sites. See http://mdc.mo.gov//9633 for more information.

¢ Remove any mud, soil, trash, plants or animals from equipment before leaving any water body or work area.

¢ Drain water from boats and machinery that have operated in water, checking motor cavities, live-well, bilge and
transom wells, tracks, buckets, and any other water reservoirs.

¢ When possible, wash and rinse equipment thoroughly with hard spray or HOT water (?140° F, typically available at
do-it-yourself car wash sites), and dry in the hot sun before using again.

Streams and Wetlands — Clean Water Act Permits: Streams and wetlands in the project area should be protected from
activities that degrade habitat conditions. For example, soil erosion, water pollution, placement of fill, dredging, in-stream
activities, and riparian corridor removal, can modify or diminish aquatic habitats. Streams and wetlands may be protected
under the Clean Water Act and require a permit for any activities that result in fill or other modifications to the site. Conditions
provided within the U.S. Army Corps of Engineers (USACE) Clean Water Act Section 404 permit
(http://www.nwk.usace.army.mil/Missions/RegulatoryBranch.aspx ) and the Missouri Department of Natural Resources
(DNR) issued Clean Water Act Section 401 Water Quality Certification (http://dnr.mo.gov/env/wpp/401/index.html), if required,
should help minimize impacts to the aquatic organisms and aquatic habitat within the area. Depending on your project

type, additional permits may be required by the Missouri Department of Natural Resources, such as permits for stormwater,
wastewater treatment facilities, and confined animal feeding operations. Visit http://dnr.mo.gov/env/wpp/permits/index.html
for more information on DNR permits. Visit both the USACE and DNR for more information on Clean Water Act permitting.

For further coordination with the Missouri Department of Conservation and the U.S. Fish and Wildlife Services, please see the
contact information below.

MDC Natural Heritage Review U.S. Fish and Wildlife Service
Resource Science Division Ecological Service

P.O. Box 180 101 Park Deville Drive
Jefferson City, MO Suite A

65102-0180 Columbia, MO

Phone: 573-522-4115 ext. 3182 65203-0007
NaturalHeritageReview@mdc.mo.gov Phone: 573-234-2132

Miscellaneous Information

FEDERAL Concerns are species/habitats protected under the Federal Endangered Species Act and that have been known
near enough to the project site to warrant consideration. For these, project managers must contact the U.S. Fish and Wildlife
Service Ecological Services (101 Park Deville Drive Suite A, Columbia, Missouri 65203-0007; Phone 573-234-2132; Fax
573-234-2181) for consultation.

STATE Concerns are species/habitats known to exist near enough to the project site to warrant concern and that are
protected under the Wildlife Code of Missouri (RSMo 3 CSR 1 0). "State Endangered Status" is determined by the Missouri
Conservation Commission under constitutional authority, with requirements expressed in the Missouri Wildlife Code, rule
3CSR 1 0-4.111. Species tracked by the Natural Heritage Program have a "State Rank" which is a numeric rank of relative
rarity. Species tracked by this program and all native Missouri wildlife are protected under rule 3CSR 10-4.110 General
Provisions of the Wildlife Code.

Additional information on Missouri's sensitive species may be found at http://mdc.mo.gov/discover-nature/field-
guide/endangered-species . Detailed information about the animals and some plants mentioned may be accessed at
http://mdc4.mdc.mo.gov/applications/mofwis/mofwis_searchl.aspx . If you would like printed copies of best management
practices cited as internet URLS, please contact the Missouri Department of Conservation.
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United States Department of the Interior ‘mlﬁ-ﬂj

FISH AND WILDLIFE SERVICE
Columbia Ecologica Services Field Office
101 PARK DEVILLE DRIVE, SUITE A
COLUMBIA, MO 65203
PHONE: (573)234-2132 FAX: (573)234-2181

Consultation Code: 03E14000-2016-SL1-0920 February 22, 2016
Event Code: 03E14000-2016-E-00820
Project Name: Greene County

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:

This response has been generated by the Information, Planning, and Conservation (IPaC)
system in order to provide information on natural resources that could be affected by your
project. The response is provided by the U.S. Fish and Wildlife Service (Service) under the
authority of the Endangered Species Act of 1973 (16 U.S.C. 1531-1543), the Bald and Golden
Eagle Protection Act (16 U.S.C. 668-668d), the Migratory Bird Treaty Act (16 U.S.C. 703-712),
and the Fish and Wildlife Coordination Act (16 U.S.C. 661 et seq.).

Threatened and Endanger ed Species

The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of
your proposed project and/or may be affected by your proposed project. The specieslist fulfills
the requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, asamended (16 U.S.C. 1531 et seq.).

New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please fedl freeto
contact our office if you need more current information or assistance regarding the potential
impacts to federally proposed, listed, and candidate species and federally designated and
proposed critical habitat. Please note that under 50 CFR 402.12(e) of the regulations
implementing section 7 of the Act, the accuracy of this specieslist should be verified after
90 days. This verification can be completed formally or informally as desired. The Service
recommends that verification be completed by visiting the ECOS-1PaC website at regular
intervals during project planning and implementation for updates to species lists and
information. An updated list may be requested through the ECOS-1PaC system by completing
the same process used to receive the enclosed list.



For assistance in determining if suitable habitat for listed, candidate, or proposed species occurs
within your project area or if species may be affected by project activities, please visit species
profiles at http://www.fws.gov/midwest/endangered/section7/s7process/lifehistory.html. Indiana
bats, gray bats, and northern long-eared bats occur throughout Missouri and the information
below may help in determining if your project may affect these species.

Gray bats - Gray bats roost in caves or mines year-round and use forest riparian areas for
foraging. If your project will impact caves or mines or will involve tree removal around these
areas (particularly within stream corridors, riparian areas, or associated upland woodlots), gray
bats could be affected.

Indiana and northern long-eared bats - These species hibernate in caves or mines only during
the winter. The rest of the year they roost under loose tree bark in tree crevices or cavities
during the day and forage around tree canopies of floodplain, riparian, and upland forests at
night. Trees which should be considered potential roosting habitat include those exhibiting loose
or shaggy bark, crevices, or hollows. Tree species often include, but are not limited to: shellbark
or shagbark hickory, white oak, cottonwood, and maple. If your project will impact caves or
mines or will involve clearing forested habitat containing suitable roosting habitat, Indiana bats
or northern long-eared bats could be affected. If your project will involve removal of over 5
acres of forested habitat, you may wish to complete a Summer Habitat Assessment prior to
contacting our office in order to expedite the consultation process. The Summer Habitat
Assessment Form is availablein Appendix A of the most recent version of the Range-wide
Indiana Bat Summer Survey Guidelines, located at
www.fws.gov/midwest/Endangered/mammal s/inba/ under the heading Summer Survey
Guidance.

If no suitable habitat for any federally-listed, candidate, or proposed speciesis present, and no
species or their critical habitat will be affected, then no further consultation or coordination is
required. However, if any of the following apply, please contact our office for further
consultation:

1. Designated critical habitat is present within the project area,

2. Suitable habitat for listed, candidate, or proposed speciesis present within the project area
(see above for habitat descriptions for bat species), or

3. You determine that project activities may affect these species or their critical habitat (e.g.,
project occurs upstream or within a distance such that the species or habitat could be
affected).

The Service encourages Federal agencies to include conservation of threatened and endangered
species into their project planning to further the purposes of the Act. For additional conservation
measures that may benefit species identified in the enclosed list, please contact our office.

Other Considerations

Bald and Golden Eagles - Although the bald eagle has recently been removed from the
endangered species list, this species and the golden eagle are protected by the Bald and Golden



Eagle Act and the Migratory Bird Treaty Act. Should bald or golden eagles occur within or near
the project area please contact our office for further coordination. For communication and wind
energy projects, please refer to additional guidelines below.

Migratory Birds - The Migratory Bird Treaty Act (MBTA) prohibits the taking, killing,
possession, transportation, and importation of migratory birds, their eggs, parts, and nests,
except when specifically authorized by the Service. The Service has the responsibility under the
MBTA to proactively prevent the mortality of migratory birds whenever possible and we
encourage implementation of recommendations that minimize potential impacts to migratory
birds. Such measures include clearing forested habitat outside of the nesting season (generally
March 1 to August 31) or conducting nest surveys prior to clearing to avoid injury to eggs or
nestlings.

Communication Towers - Construction of new communications towers (including radio,
television, cellular, and microwave) creates a potentially significant impact on migratory birds,
especially some 350 species of night-migrating birds. However, the Service has devel oped
voluntary guidelines for minimizing impacts and these can be found at
http://www.fws.gov/habitatconservation/communicationtowers.html.

Transmission Lines - Migratory birds, especially large species with long wingspans, heavy
bodies, and poor maneuverability can also collide with power lines, In addition, mortality can
occur when birds, particularly hawks, eagles, kites, falcons, and owls, attempt to perch on
uninsulated or unguarded power poles. In order to minimize these risks, please refer to
guidelines developed by the Avian Power Line Interaction Committee's and the Service at
http://www.aplic.org/upl oads/files/2634/APPguidelines final-draft_Aprl2005.pdf.
Implementation of these measuresis especially important along sections of lines adjacent to
wetlands or other areas known to support large numbers of raptors and migratory birds.

Wind Energy - To minimize impacts to migratory birds and bats, wind energy projects should
follow guidelines located at http://www.fws.gov/windenergy. In addition, please refer to the
Service's Eagle Conservation Plan Guidance, located at
http://www.fws.gov/windenergy/eagle_guidance.html, which provides guidance for conserving
bald and golden eagles in the course of siting, constructing, and operating wind energy facilities.

Next Steps

Should you determine that project activities may impact any of the natural resources described
herein, please contact our office for further coordination. Letters with requests for consultation
or correspondence about your project should include the Consultation Tracking Number in the
header.

If you have not already done so, please contact the Missouri Department of Conservation
(Policy Coordination, P. O. Box 180, Jefferson City, MO 65102) for information concerning
Missouri Natural Communities and Species of Conservation Concern.

We appreciate your concern for threatened and endangered species and please fedl free to
contact our office with questions or for additional information.



Amy Salveter
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Official SpeciesList

Provided by:
Columbia Ecological Services Field Office
101 PARK DEVILLE DRIVE
SUITEA
COLUMBIA, MO 65203
(573) 234-2132

Consultation Code: 03E14000-2016-SL1-0920
Event Code: 03E14000-2016-E-00820

Project Type: TRANSPORTATION

Project Name: Greene County
Project Description: Road

Please Note: The FWS office may have modified the Project Name and/or Project Description, so it
may be different from what was submitted in your previous request. If the Consultation Code
matches, the FWS considers this to be the same project. Contact the office in the 'Provided by’
section of your previous Official Specieslist if you have any questions or concerns.
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Project Coordinates: The coordinates are too numerous to display here.

Project Counties. Greene, MO
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Endangered Species Act SpeciesList

There are atotal of 7 threatened or endangered species on your species list. Species on thislist should be considered in
an effects analysis for your project and could include species that exist in another geographic area. For example, certain
fish may appear on the species list because a project could affect downstream species. Critical habitats listed under the
Has Critical Habitat column may or may not lie within your project area. See the Critical habitats within your
project area section further below for critical habitat that lies within your project. Please contact the designated FWS

officeif you have questions.

Fishes Status Has Critical Habitat | Condition(s)

Ozark cavefish (Amblyopsis rosae) Threatened
Population: Entire

Flowering Plants

Missouri bladderpod (Physaria Threatened

filiformis)

Western Prairie Fringed Orchid Threatened

(Platanthera praeclara)

(Geocarpon minimum) Threatened

Mammals

Gray bat (Myotis grisescens) Endangered
Population: Entire

Indiana bat (Myotis sodalis) Endangered
Population: Entire

Northern long-eared Bat (Myotis Threatened

septentrionalis)

http://ecos.fws.gov/ipac, 02/22/2016 10:05 AM
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Critical habitatsthat lie within your project area

There are no critical habitats within your project area.
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Appendix A: FWS National Wildlife Refuges

There are no refuges within your project area.

http://ecos.fws.gov/ipac, 02/22/2016 10:05 AM - Appendix A
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Appendix B: FWS Migratory Birds

The protection of birdsis regulated by the Migratory Bird Treaty Act (MBTA) and the Bald and Golden Eagle
Protection Act (BGEPA). Any activity, intentional or unintentional, resulting in take of migratory birds, including
eagles, is prohibited unless otherwise permitted by the U.S. Fish and Wildlife Service (50 C.F.R. Sec. 10.12 and 16
U.S.C. Sec. 668(a)). The MBTA has no otherwise lawful activities. For more information regarding these Acts see:
http://www.fws.gov/birds/policies-and-regul ations/l aws-l egisl ations/migratory-bird-treaty-act.php

http://www.fws.gov/birds/policies-and-regul ations/l aws-l egisl ations/bal d-and-gol den-eagl e-protection-act.php

All project proponents are responsible for complying with the appropriate regulations protecting birds when planning
and developing a project. To meet these conservation obligations, proponents should identify potential or existing
project-related impacts to migratory birds and their habitat and develop and implement conservation measures that
avoid, minimize, or compensate for these impacts. The Service's Birds of Conservation Concern (2008) report identifies
species, subspecies, and populations of all migratory nongame birds that, without additional conservation actions, are
likely to become listed under the Endangered Species Act as amended (16 U.S.C 1531 et seq.).

For information about Birds of Conservation Concern, go to:
http://www.fws.gov/birds/management/managed-speci es/birds-of -conservati on-concern.php

For information about conservation measures that help avoid or minimize impactsto birds, please visit:
http://www.fws.gov/birds/management/proj ect-assessment-tool s-and-gui dance/conservati on-measures.php

To search and view summaries of year-round bird occurrence data within your project area, go to the Avian Knowledge
Network Histogram Tools at:

http://www.fws.gov/birds/management/proj ect-assessment-tool s-and-gui dance/akn-hi stogram-tool s.php

Migratory birds of concern that may be affected by your project:
There are 22 birds on your Migratory birds of concern list.

Species Name Bird of Conservation Seasonal Occurrencein
Concern (BCC) Project Area

Bald eagle (Haliaeetus Yes Y ear-round

leucocephal us)

http://ecos.fws.gov/ipac, 02/22/2016 10:05 AM - Appendix B
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Bell's Vireo (Vireo bellii) Yes Breeding

Bewick's Wren (Thryomanes |Yes Y ear-round
bewickii ssp. bewickii)

Blue-winged Warbler Yes Breeding
(Vermivora pinus)

cerulean warbler (Dendroica | Yes Breeding
cerulea)

Dickcissel (Spiza americana) |Yes Breeding
Fox Sparrow (Passerella Yes Wintering
liaca)

Henslow's sparrow Yes Breeding

(Ammodramus henslowii)

Kentucky Warbler Yes Breeding
(Oporornis formosus)

Least Bittern (Ixobrychus Yes Breeding
exilis)

Loggerhead Shrike (Lanius | Yes Y ear-round
[udovicianus)

Painted Bunting (Passerina | Yes Breeding
Ciris)

Pied-billed Grebe Yes Y ear-round

(Podilymbus podiceps)

Prairie Warbler (Dendroica | Yes Breeding
discolor)
Prothonotary Warbler Yes Breeding

(Protonotaria citrea)

Red-headed Woodpecker Yes Y ear-round

http://ecos.fws.gov/ipac, 02/22/2016 10:05 AM - Appendix B
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(Méelaner pes erythrocephal us)

Rusty Blackbird (Euphagus | Yes Wintering
carolinus)

Sedge Wren (Cistothorus Yes Migrating
platensis)

Short-eared Owl (Asio Yes Wintering
flammeus)

Willow Flycatcher Yes Breeding
(Empidonax traillii)

Wood Thrush (Hylocichla Yes Breeding
mustelina)

Worm eating Warbler Yes Breeding
(Helmitheros ver mivorum)

http://ecos.fws.gov/ipac, 02/22/2016 10:05 AM - Appendix B
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Appendix C: NWI Wetlands

There are no wetlands within your project area.
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105 West Capitol Avenue

MoDOT
o Jefferson City, Missouri 65102

Missouri Department of Transportation 1.888.ASK MODOT (275.6636)
Patrick K. McKenna, Director

January 10, 2017

Ms. Karen Herrington, Supervisor

cc: Andy Roberts

Columbia Ecological Services Field Office
101 Park Deville Drive, Suite A
Columbia, MO 65203

Dear Dave and Andy:

Subject: Design - Environmental Section
Local Public Agency
Greene County Kansas Expressway Extension STP-5909(802)
NEPA Stage-Preliminary Section 7 Informal Consultation &
Effects Determinations
Consultation Code Missouri: 03E14000-2016-SL1-0920

The Missouri Department of Transportation (MoDOT) acting as the federally designated
representative of the Federal Highway Administration (FHWA) is submitting the Section 7
Endangered Species Act (ESA) effects determinations for the referenced project. This project
will ultimately extend the four-lane, divided Kansas Expressway roadway in south
Springfield, MO from Republic Road to Farm Road 190 in southern Greene County through
2.3 miles of new alignment. Greene County is the Local Public Agency (LPA) sponsor for
this federally funded project which is at the NEPA-Environmental Assessment (EA) approval
stage.

The consultant for the LPA sponsor, Burns & McDonnell Engineering Company, Inc., in
preparation of the EA has conducted desktop and field habitat assessments and proposed
Section 7 ESA effects determinations for federally protected species. MoDOT has been in
discussions with the consultant to complete and revise these determinations. At this time,
MoDOT and FHWA considers there to be enough evidence to make a determination that the
project May Affect, but is Not Likely to Adversely Affect the Ozark cavefish, gray bat,
Indiana bat, and northern long-eared bat. MoDOT is requesting a review of the proposed
activities as described below and in attachments from the EA document (under review) for
concurrence with that determination at the National Environmental Policy Act (NEPA)
documentation stage. This project is not considered to be a major construction activity for the
purposes of NEPA documentation or consultation under Section 7 of the ESA.

Our mission is to provide a world-class transportation experience that
D 'D I delights our customers and promotes a prosperous Missouri.

™M

www.modot.org




Project Description

Due to historical and continued development in southern Springfield, Missouri, Greene
County and in northern Christian County, a large number of commuters are coming into
Springfield from the south. The relative lack of sufficient north-south routes into the area
results in increased traffic congestion and a higher crash rate compared to statewide averages.
Congestion and higher crash rates are expected to continue to increase over the next 20 to 30
years. A new north-south roadway would shift traffic away from the Cox Road corridor;
provide a newer, safer relief route for existing and future traffic; provide a better
transportation network to accommodate existing and projected growth; as well as provide
improved linkages to the area trail networks

The Project is located in the City of Springfield and in unincorporated portions of southern
Greene County, Missouri (See Fig. 1, attached). The existing Kansas Expressway, extending
from approximately Interstate 44 (1-44) to Republic Road in Springfield, is classified as an
urban primary arterial roadway, with two travel lanes in each direction separated by a grass
median. The proposed project is classified as a new urban arterial. This project will extend the
existing Kansas Expressway corridor south of its present termination point at Republic Road
by approximately 2.3 miles to a new intersection with Farm Road 190, including an east-west
connection between Cox Road and the Kansas Expressway at the southern project limit. The
ultimate final condition will be the construction of a four-lane, divided roadway through the
length of the corridor. The Study Corridor, a 200-foot wide area, was used for the wetland
survey, geological survey, and threatened and endangered species survey. The current
conditions are evident in Figure 2 (attached), where the Study Corridor is represented by
“Project Area”.

Topographic maps indicate the Project area occurs in an area of rolling hills and crosses two
perennial streams (Workman Branch and Ward Branch) that are tributaries to the James River.
The streams were dry at the time of the October 2015 habitat assessment field survey
conducted by the consultant. Review of aerial imagery shows the general project area consists
mainly of undeveloped woods adjacent to developed housing subdivisions. Geographic
Information System (GIS) information provided by Greene County to the consultant in 2015
showed the location of several sinkholes and a possible cave within and adjacent to the Project
area. No obvious sinkholes or caves were visible within the Study Corridor during a
pedestrian survey of the area conducted by the consultant in October 2015; however, erosion
and dense vegetation may have obscured them from view. Subsequent geologic evaluation of
karst features in and near the Study Corridor identified 23 features including shallow
depressions, sinkhole collapses,one spring and at least one cave (see accompanying
Preliminary Geologic Evaluation report from Palmerton and Parrish, Inc, 2016).

The preferred alternative would involve constructing a four-lane divided parkway extension of
the Kansas Expressway south from Republic Road to Farm Route 192 along the alignment
previously identified and preserved by Greene County. In consideration of available funding,
the initial construction phase would include two travel lanes built through the entire north-
south corridor. The additional two travel lanes would be constructed as funding becomes



available and traffic volumes dictate. The final configuration would also include a 10-
footwide trail along one side of the extension with a 5-foot-wide sidewalk on the opposite side
of the roadway. At this time, three bridges are proposed; one wider bridge at one stream
location and two 2-lane bridges at the other. There are no preliminary bridge plans at this
time.

The Right of Way corridor proposed would ultimately accommodate the four-lane divided
primary arterial. The assumption at this time is that the entire proposed corridor width of 200’
would likely be cleared during the initial 2-lane construction phase. Components of this
project include clearing and grubbing, grading, the construction of new bridges with possible
temporary construction crossings, establishment of a multi-use path on one side and sidewalk
on the other, drainage and ditch work for the entire 2.3 mile project length, and possible
sinkhole closures. There will be tree clearing necessary for this project. Based on the
preferred alternative corridor evaluated, approximately 3.9 acres of riparian forest and
approximately 40.4 acres of upland forest habitat would be removed if the entire corridor were
cleared.

Resource Review and Project Investigations

The consultant obtained an IPaC Trust Resource List on November 25, 2015. Official species
lists were obtained using IPaC on February 22, 2016 and updated November 7, 2016
(Consultation Code Missouri: 03E14000-2016-SL1-0920). The following species list was
generated:

e Ozark cavefish e Indiana bat
e Gray bat e Northern long-eared bat

Originally, eight federally protected threatened and endangered species were reviewed which
may occur within or near the project limits. A habitat assessment and field surveys were
completed during October and November 2015 to determine if any current habitat conditions
for protected species occur within the Study Corridor. The updated official species list no
longer listed Missouri bladderpod, Geocarpon, Niangua darter, or western prairie fringed
orchid nor was any suitable habitat found within the Study Corridor during field surveys.
Although effects on these species were analyzed in the NEPA document (excerpt
accompanying this letter) they will not be further evaluated for this consultation coordination.

The Missouri Speleological Survey database (2015 reference) and Missouri Department of
Conservation Heritage Database (September 2016) were considered by MoDOT in screening
this project in 2016. An acoustic bat survey conducted within the corridor and submitted to
the Project team detected the presence of the gray bat and the northern long-eared bat along
Workman Branch, but did not detect the presence of the Indiana bat (Ecological Solutions,
Inc. August 2015, documentation previously submitted to USFWS and accompanying this
letter). Suitable summer roosting and foraging habitat for the Indiana bat and northern long-
eared bat was determined to be present within the Project Corridor during additional bat



habitat assessments conducted by the Project sponsor (Greene County) in 2015. In addition,
forested habitat was present that could be used for foraging by the gray bat.

A preliminary geologic evaluation was completed in January 2016 by Palmerton and Parrish,
Inc. (documentation previously submitted to USFWS, incorporated in NEPA document
appendices, and accompanying this letter). Several karst features were identified in and near
the Study Corridor with a recommendation for further investigation of several features (see
Fig. 3). The following information is included in the Environmental Assessment NEPA
document, submitted by Burns & McDonnell on behalf of Greene County, LPA sponsor,
currently under review by FHWA.

3.9.4.1 Karst Habitat

A Preliminary Geologic Evaluation of the Project Corridor was performed by
Palmerton & Parrish, Inc. (PPI) in January 2016. A total of 23 karst features were
visually identified within or in the vicinity of the Project. Karst features identified
included 16 depressions (shallow and deep), 3 open voids, 1 collapse, 1 surface
opening, 1 spring, and 1 cave. A copy of PPI's Preliminary Geologic Evaluation is
provided in [Appendix].

Some karst features, such as caves and mines, can be used by Indiana and northern
long-eared bats for hibernation and by gray bats throughout the year. Ozark cavefish
are also known to inhabit caves, streams, and springs in Greene County. There are
no known mines in or near the project area. Information provided by MoDOT in
December 2016 (Missouri Speleological Survey [MSS] database, 2015 data)
indicated four to six known caves within 0.5 miles of the Study Corridor. There is
some information available at this time for two of those features, one of which is the
cave feature described in the PPI geologic evaluation.

The one cave feature identified in the PPI geologic investigation ([Appendix]; KE21,
see Fig. 3) coincides with a known cave in the MSS database (MSS, 2016). The
entrance to this cave is outside and adjacent to the Study Corridor near the proposed
crossing of Ward Branch. MSS conducted an investigation of this cave in February
2016. It has a mapped passage that extends approximately 140 feet and crosses
under the proposed alignment. There is a stream flowing at the far end of the passage
and there were no signs of winter bat use by any common or protected bat species or
cavefish at the time of the investigation. A follow-up survey in the summer to
determine any use by northern long-eared bats, gray bats, or Ozark cavefish is
warranted.

Outside the Study Corridor to the southwest an opening into a cave (subsequently
named Riverbluff Cave) was accidentally uncovered on September 11, 2001, during
construction of Cox Road in Greene County which is near the proposed southern
terminus of the Project at Farm Road 190. Excavation of the roadway created a 40-
foot wide by 20-foot high fissure that led into a large cave. Five days later, the cave
was sealed off with plate steel, and three airtight lockable gates were installed to
control access to the cave and maintain the cave’s natural environmental conditions.
Seven months later, after road construction was completed and the last section of the
access tunnel was installed, the cave was reopened for mapping and scientific study.



The system was completed in April 2002, and the cave became open to the public for
tours, but access is controlled by the Missouri Institute of Natural Science. Since the
cave entrance is permanently sealed off, bats cannot use the cave for roosting.
Riverbluff Cave is approximately 2,000 feet long from the entrance to the back room.
The main passageway trends in a north-northeast direction from the entrance. There
is one short side passageway, which extends northward away from the current
Project Study Corridor southern terminus. Given the location of the protected and
managed entrance outside of the Study Corridor and that the cave passages extend
away from the Project area, the construction of this Project is not anticipated to impact
Riverbluff Cave.

Although there were numerous other sinkholes and collapsed areas noted in the PPI
geologic investigation, no additional cave features were identified with entrances in
the 2.3-mile long, 200-foot wide Study Corridor. This project is expected to avoid
direct adverse impacts to caves which could be used by protected bat species. During
future geotechnical and subsequent investigations necessary for final design and
construction, any karst features identified as possible cave habitat in or near the
Project will be investigated for the potential use by any protected bat species or
cavefish. Known caves within 0.5 miles of the Study Corridor that could provide
habitat for protected bats or Ozark cavefish that could be indirectly disturbed or
affected by construction activity will also be investigated. If appropriate, conservation
measures will be implemented under consultation with USFWS to protect any karst
habitats shown to be used by protected species. Such conservation measures for
caves could include blasting restrictions or alignment adjustments if deemed
appropriate in consultation with USFWS.

Impact Assessments and Affects Determinations

The following information is included in the Environmental Assessment NEPA document,
submitted by Burns & McDonnell on behalf of Greene County, LPA sponsor, currently under
review by FHWA.

3.9.4.2 Indiana Bat

Summer roosting sites for the Indiana bat include dead or dying trees with loose bark
(i.e., live trees and/or snags greater than 5 inches dbh that have exfoliating bark,
cracks, crevices, and/or hollows) and tree cavities, with mature trees greater than 9
inches dbh more likely to provide optimal roosting sites. Foraging habitat includes
riparian areas, upland forests, fencerows, linear corridors, ponds, fields, and even
developed areas (e.g., Indianapolis International Airport area). Indiana bats have
been reported foraging in a wide variety of habitat throughout their range. It is
commonly accepted among Indiana bat authorities that bats may have several
foraging areas that they move sequentially between, depending upon food availability
and their current roost location. In areas of new construction, temporary effects (e.g.,
displacement and loss of foraging habitat) may occur during construction and
vegetation clearing. However, one conservation measure that could be employed is to
only clear potentially suitable bat roost trees for Indiana bats and northern long-eared
bats between November 1 and March 31 to avoid direct mortality of females and non-
flying juveniles in maternity roosts (USFWS, 2009).



Within karst regions, limestone caves or mines with pools of water are the preferred
hibernacula for this bat species. Bats occupying winter hibernacula or transient spring
or fall caves could be affected by the removal of suitable roost or foraging habitat
within 0.5 mile of the resource. Information provided by MoDOT in December 2016
does not indicate any known Indiana bat cave resources within 5.0 miles of the
Project. There are several known caves features within 0.5 mile of the Study Corridor,
however, none of these are known to shelter protected bat species. Riverbluff Cave is
not suitable habitat for bats. The cave identified adjacent to the Study Corridor had no
signs of winter bat use in February 2016. There are no known cave entrances in the
limits of the Study Corridor, though there are several sinkholes in addition to the
adjacent cave feature. During future investigations during Project design, these
features and known caves within 0.5 mile of the Study Corridor that could be indirectly
disturbed or affected by construction activity will be evaluated for potential use by
Indiana bats. Appropriate conservation measures will be implemented under
consultation with USFWS to protect any karst habitats shown to be used by protected
species.

Although August 2015 acoustic surveys did not show the Indiana bat to be present in
the Study Corridor at Workman Branch, there is still suitable roost and foraging
habitat in the Project limits. There are also karst features that need to be investigated
further for the presence or absence of bat use near the Study Corridor. At this time,
with no known Indiana bat hibernacula, summer roost, or maternity sites within
several miles of the Project area and the commitment to only remove suitable
summer roost habitat during the hibernation season, Greene County and FHWA have
determined this Project may affect, but is not likely to adversely affect, the Indiana
bat. Further karst investigations and consultation with USFWS will be coordinated by
Greene County, FHWA, and MoDOT.

3.9.4.3 Northern Long-Eared Bat

There is much similarity in summer habitat use between the northern long-eared bat
and the Indiana bat. Summer roost sites for the northern long-eared bat include live
and dead or dying trees with loose bark, cavities, or crevices, but they seem to prefer
trees that have hollows and larger crevices. During summer, northern long-eared bats
roost singly or in colonies. Males and non-reproductive females may also roost in
cooler places, like caves and mines. This bat seems opportunistic in selecting roosts,
and is known to use anthropogenic structures such as old buildings and tight spaces
such as behind shutters and signage (roost sites not typically used by Indiana bats).
Similar to the Indiana bat, this species’ foraging sites include riparian areas, upland
forests, fencerows, linear corridors, ponds, and fields. The northern long-eared bat
also forages within the understory of forested hillsides and ridges. In areas of new
construction, temporary effects (e.g., displacement from foraging habitat) may occur
during construction and vegetation clearing. Northern long-eared bat were detected
during acoustic surveys within the Study Corridor in the summer of 2015 (Armstrong
and Robbins, 2015). Bats present in the Study Corridor could be foraging for food in
the corridor as well as using areas of suitable habitat identified within the corridor
during field surveys in 2015. Like the Indiana bat, one conservation measure that
could be employed is to only clear potentially suitable bat roost trees for Indiana bats



and northern long-eared bats between November 1 and March 31 to avoid direct
mortality of females and non-flying juveniles in maternity roosts (USFWS, 2009).

Within karst regions, caves are used for both summer and winter roosts. Bats
occupying winter hibernacula or non-breeding caves at any time of the year could be
affected by the removal of suitable roost or foraging habitat within 0.5 mile of the
resource. Information provided by MoDOT in December 2016 indicates one known
northern long-eared bat cave resources within 5.0 miles of the Project. There are
several known caves features within 0.5 mile of the Study Corridor, however, none of
these are known to shelter protected bat species. Riverbluff Cave is not suitable
habitat for bats. The cave identified adjacent to the Study Corridor had no signs of
winter bat use in February 2016. There are no known mines or cave entrances
present within the Study Corridor, though there are several sinkholes in addition to the
adjacent cave feature. During future investigations for design, these features and
known caves within 0.5 mile of the Study Corridor that could be indirectly disturbed or
affected by construction activity will be evaluated for potential use by northern long-
eared bats. Appropriate conservation measures will be implemented under
consultation with USFWS to protect any karst habitats shown to be used by protected
species.

As noted, August 2015 acoustic surveys identified northern long-eared bats in the
Study Corridor at Workman Branch. Suitable roost and foraging habitat was identified
within the Study Corridor limits. There are also karst features that need to be
investigated further for the presence or absence of bat use near the Study Corridor.
At this time, with no known northern long-eared bat hibernacula or other cave use,
summer roosts, or maternity sites within several miles of the Project area and the
commitment to only remove suitable summer roost habitat during the hibernation
season, Greene County and FHWA have determined this Project may affect, but is
not likely to adversely affect, the northern long-eared bat. Further karst investigations
and consultation with USFWS will be coordinated by Greene County, FHWA, and
MoDOT.

3.9.4.4 Gray Bat

Gray bats live in caves year-round. During the winter, gray bats hibernate in deep,
vertical caves. In the summer, they roost in caves with domed ceilings that allow
clustering of large maternity colonies or smaller bachelor and non-breeding colonies
which can be scattered along rivers. Gray bats eat a variety of flying aquatic and
terrestrial insects present along rivers or lakes, and occasionally forage within
forested areas on ridgetops and slopes. Bats present in the Study Corridor are likely
foraging for food in the corridor. Removal of riparian forest could affect the amount of
cover and indirectly affect diversity of aquatic insects available by degrading stream
guality. To provide cover and protection between known bat caves and aquatic
foraging sites, mature forested corridors should be maintained. Riparian areas
disturbed during construction would be restored following or concurrent with Project
implementation, and follow-up efforts would be implemented to establish permanent
vegetation.

Within karst regions, caves are used for both summer and winter roosts. Bats
occupying caves at any time of the year could be affected by forest removal and



construction within 0.5 mile of the resource. Information provided by MoDOT in
December 2016 indicates two known gray bat cave resources within 5.0 miles of the
Project. There are several known caves features within 0.5 mile of the Study Corridor,
however, none of these are known to shelter protected bat species. Riverbluff Cave is
not suitable habitat for bats. The cave identified adjacent to the Study Corridor had no
signs of winter bat use in February 2016. There are no known mines or cave
entrances present within the Study Corridor, though there are several sinkholes and
at least one adjacent cave feature. During future investigations for design, these
features and known caves within 0.5 mile of the Study Corridor that could be indirectly
disturbed or affected by construction activity will be evaluated for potential use by
gray bats. Although not specific to gray bats, the potential conservation measure for
Indiana and northern-long eared bats to clear potentially suitable foraging areas
between November 1 and March 31 would avoid loss of foraging habitat during
summer activity also for gray bats. Other appropriate conservation measures will be
implemented under consultation with USFWS to protect any karst habitats shown to
be used by protected species.

August 2015 acoustic surveys identified the presence of gray bats in the Study
Corridor. Suitable foraging habitat likely occurs within the Study Corridor limits. There
are also karst features that need to be investigated further for the presence or
absence of bat use adjacent to and near the Study Corridor. At this time, with no
known gray bat cave sites within several miles of the Study Corridor and the
commitment to limit tree clearing and revegetate riparian areas as soon as possible
(at Ward Branch and Workman Branch bridge locations), Greene County and FHWA
have determined this Project may affect, but is not likely to adversely affect the gray
bat. Further karst investigations and consultation with USFWS will be coordinated by
Greene County, FHWA, and MoDOT.

3.9.4.5 Ozark Cavefish

The Project is not anticipated to adversely affect the Ozark cavefish. The Ozark
cavefish occurs in caves within the Springfield Plateau of the Ozark Highlands in
northwest Arkansas, southwest Missouri, and northeast Oklahoma. They occur in
cave streams with chert rubble substrate and pool areas that receive groundwater
recharge, but have also been collected from springs and wells. Ozark cavefish require
a pristine water source, so they typically occupy caves whose water source comes
from swelling groundwater, as opposed to surface-running streams. The Ozark
cavefish was listed as threatened on November 1, 1984, due to habitat alteration and
over-collecting. Conservation efforts include protecting caves and adopting land
management practices that protect groundwater quality in the recharge area of caves,
springs, and wells they inhabit.

The Study Corridor occurs within the Springfield Plain Ecological Subsection, which is
a large, smooth plain that is underlain by Mississippian cherty limestones
characterized by areas of well-developed karst and numerous springs. Sinkholes,
springs, and caves are especially prominent in the Springfield area. Groundwater is
very abundant and generally of high quality, although the urbanized Springfield area
experiences serious problems with groundwater contamination that are complicated
by well-developed underground karst with rapid groundwater movement. Of the seven
caves, one spring, and three wells in Greene County where this species has been



historically reported, only four sites still contain cavefish (Graening et al., 2010).
Although there is one spring identified from the PPI geologic evaluation near the
Project area, none of the known protected recharge areas or species records are
within the Study Corridor, or in close proximity to it. The nearest protected area is just
under 2.0 miles to the southeast of the Project in Christian County, across the James
River floodplain (MoDOT Environmental, 2016). There are no known groundwater
connections from either Workman Branch or Ward Branch to any occupied cavefish
sites.

As a precaution during construction, appropriate containment basins, silt fences, filter
strips, and other appropriate measures as outlined in the SWPPP approved for the
Project would be employed for retention of stormwater runoff as a means of avoiding
and reducing sedimentation introduction into karst features (e.g., caves, springs, and
sinkholes) and associated groundwater. Construction debris would be contained and
disposed of properly to prevent accidental introduction into karst features as a result
of clean-up activities, run-off, flooding, wind, or other natural forces. Excess concrete
and wash water from trucks and other concrete mixing equipment would be disposed
of in an area well away from karst features, streams, and wetlands. Disturbed areas
would be revegetated promptly to limit erosion. Stationary fuel and oil storage
containers would remain within a staging area or another confined area to avoid
accidental introduction into the groundwater. In the event that roadway construction
requires filling a sinkhole, guidelines from Greene County would be employed
(Greene County, 1999). Therefore, as proposed, the Project will not adversely affect
the Ozark cavefish. At this time, with no known Ozark cavefish recharge protection
areas delineated near the Project area and the commitment to incorporate
appropriate erosion and sediment controls in karst areas, Greene County and FHWA
have determined this Project may affect, but is not likely to adversely affect, the Ozark
cavefish. Consultation with USFWS will be coordinated by Greene County, FHWA,
and MoDOT.

The proposed footprint for this project includes the removal of approximately 45 acres of
trees. Mature trees will be removed from narrow riparian corridors and in upland areas. A site
visit in October 2015 by the consultant revealed that there is suitable roost habitat in the
project impact area which could be used by either Indiana bats or northern long-eared bats.
However, there was no indication of the location or amount of suitable summer roost habitat
at that time. The majority of the tree clearing will be more than one hundred feet from the
existing road which is outside the maximum distance in the Programmatic Range-wide
Consultation for Indiana and northern long-eared bat guidelines. The LPA sponsor has agreed
to remove these suitable trees only between November 1 and March 31 and will limit the tree
clearing to only what is necessary to complete the project. Several other conservations
measures to minimize impacts on all listed species are included in the commitments section of
the NEPA document (see accompanying documentation).

There will be a follow up karst and further summer bat roost habitat evaluation of forested
areas during the design phases of this project. The construction timeline for this project has
not been set, though it will likely begin by calendar year 2019. Though there are no design
plans to review at this time, it is anticipated that design will begin after the approval of the



NEPA document which is expected to be in the spring of 2017. If the footprint increases
during the design phase for road construction, consultation will need to be re-evaluated.
Additionally, if there are any new listings of species that were not addressed in the NEPA EA
document, effects to listed species will have to be re-evaluated and consultation may need to
be revised or reinitiated.

Acting as the designated non-federal representative on behalf of Federal Highway
Administration for the purpose of USFWS Section 7 consultation, MoDOT agrees so far with
the effects determinations in the NEPA documentation. Based on all the evidence and
conservation measure commitments so far, FEHWA is requesting concurrence at the NEPA
document stage with the determination that the construction of this project May Affect, but is
Not Likely to Adversely Affect Indiana bat, northern long-eared bat, gray bat, or Ozark
cavefish. If the Service concurs, that documentation will become part of the Finding of No
Significant Impact (FONSI) for this project in spring 2017. MoDOT and FHWA
acknowledge that this is not final Section 7 ESA concurrence. Additional impact analysis will
be performed and presented to the Service with a request for final concurrence based on
verification of effects determinations at that time.

Please do not hesitate to contact me with any questions or concerns at (573) 526-0606.

Cordially,

Bree K. McMurray
Senior Environmental Specialist

cc: Raegan Ball, FHWA
Richard Moore, DE
Matt Burcham, DE
Steve Thornhill, Burns & McDonnell
Adam Humphrey, Greene County

Attachments
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Thornhill, Steve

From: Roberts, Andy <andy_roberts@fws.gov>

Sent: Thursday, January 26, 2017 2:45 PM

To: Bree K. McMurray

Cc: karen_herrington@fws.gov; Adam Humphrey (AHumphrey@greenecountymo.gov);
Thornbhill, Steve; Matthew Burcham; raegan.ball.dot.gov; Richard Moore

Subject: Re: request for concurrence_LPA NEPA-EA Stage Section 7 effects determinations

Greene Co, KS Expressway Extension STP-5909(802)

Dear Ms. McMurray:

The U.S. Fish and Wildlife Service (Service) has reviewed the information provided with your January 10, 2017, letter and e-mail
(below) regarding the proposed Kansas Expressway Extension in Greene County, Missouri. We offer the following comments
pursuant to the Fish and Wildlife Coordination Act (16 U.S.C. 661 et seq.), National Environmental Policy Act of 1969 (42 U.S.C.
4321-4347), and the Endangered Species Act of 1973, as amended (16 U.S.C. 1531-1544).

We understand that this project is currently at the NEPA-EA phase. Additional survey work, effects analysis, and Section 7
coordination with the Service will be completed at a later date as outlined in your letter. Based on this plan for future
coordination, your current effects analysis, and the proposed conservation measures, we concur that the proposed project may
affect, but is not likely to adversely affect the Indiana bat, gray bat, northern long-eared bat, or Ozark Cavefish. We appreciate
your efforts to conserve these species and look forward to working with you on the remaining phases of this project.

Sincerely,

Andy Roberts

On Tue, Jan 10, 2017 at 6:26 PM, Bree K. McMurray <Bree.McMurray@modot.mo.gov> wrote:

Request for concurrence on the NEPA stage determinations and submission of Section 7 preliminary
consultation for NLAA Indiana bats, northern long-eared bats, gray bats, and Ozark cavefish.

FHWA kindly requests a written reply regarding concurrence at the NEPA stage for the effects determination
with supporting information in the Environmental Assessment NEPA document, under review. MoDOT is
submitting preliminary Section 7 consultation, in full recognition that final concurrence will not be concluded
until after further field investigations for listed species.

Consultation Code: 03E14000-2016-SL1-0920 updated November 7, 2016

Species listed: Indiana, northern long-eared, gray bats, and Ozark cavefish



Good afternoon Mr. Roberts and Ms. Herrington,

| am transmitting Section 7 consultation for NLAA determination for Indiana bats, northern long-
eared bats, gray bats, and Ozark cavefish and requesting concurrence from the Service at the
NEPA Document stage on effects determinations. Attached and incorporated please find the
preliminary consultation letter, updated IPaC OSL, project location maps/aerials, excerpts for karst
and T&E evaluations from the NEPA document, geologic investigation by Palmerton & Parrish, and
NEPA commitments list (excerpt). This project is currently under review by FHWA. There are no
plans developed yet for this project, but plans development on the preferred alternate will begin after
publication of the finalized Environmental Assessment and Finding of No Significant Impact, set for
spring 2017.

This 2.3-mile new urban arterial roadway will be constructed in southern Springfield, MO and
unincorporated portions of southern Greene County. Greene County is the LPA sponsor receiving
FHWA funds. MoDOT is coordinating the review of the NEPA documentation and will continue to
facilitate environmental clearances for this project with the sponsor. Burns & McDonnell Engineering
Company, Inc. is the consultant for the sponsor and produced the NEPA document. MoDOT has
been in close contact with the consultant through the final stages of impact assessment for
endangered species at the NEPA stage.

In total, 45 acres of tree clearing is possible for the full construction of this project. The NEPA
document proposes a four-lane, divided road with sidewalk, multi-use trail, and 3 bridges crossing
Ward Branch and Workman Branch. The initial construction phase to accomplish the purpose and
need for the document will be a two-lane facility, likely with the pedestrian accommodations. The full
build-out will be constructed as the County/City re-addresses traffic capacity needs in the

future. The assumption is that the full corridor for the four-lane facility will be cleared and graded all
at once in during the initial construction phase.

During an acoustic bat survey in Aug 2015, investigators noted gray bats and northern long-eared
bats using the area of Workman Branch near the project limits (separate correspondence to follow-
sensitive information). During field investigations in 2015-2016, several karst features, including at
least one nearby cave and one spring and suitable summer bat roost habitat was identified in or near
the Study Corridor. Further investigation of karst and forested habitat is needed to validate the
effected determinations presented in this preliminary Section 7 consultation assessment.

Acting as the designated non-federal representative on behalf of Federal Highway Administration for
the purpose of USFWS Section 7 consultation, MoDOT agrees so far with the effects determinations
in the NEPA documentation. Based on all the evidence and conservation measure commitments so
far, FHWA is requesting concurrence at the NEPA document stage with the determination that the
construction of this project May Affect, but is Not Likely to Adversely Affect Indiana bat,
northern long-eared bat, gray bat, or Ozark cavefish. If the Service concurs, that documentation
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will become part of the Finding of No Significant Impact (FONSI) for this project in spring

2017. MoDOT and FHWA acknowledge that this is not final Section 7 ESA concurrence. Additional
impact analysis will be performed and presented to the Service with a request for final concurrence
based on verification of effects determinations at that time.

Please get in touch with me for any clarifications or comments. Thank you very much in advance for
your attention to this matter.

Bree K. McMurray

Threatened and Endangered Species Specialist
Missouri Dept. of Transportation
Design-Environmental and Historic Preservation
601 West Main

Jefferson City, MO 65102

(573) 526-0606

Email: bree.mcmurray@modot.mo.gov

Andy Roberts

U.S. Fish and Wildlife Service
Ecological Services

101 Park DeVille Drive, Suite A
Columbia, Missouri 65203

573-234-2132 x 110
573-234-2181 (fax)
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U.S. DEPARTMENT OF AGRICULTURE
Natural Resources Conservation Service

NRCS-CPA-106

FARMLAND CONVERSION IMPACT RATING (Rev.2:41)
FOR CORRIDOR TYPE PROJECTS
PART | (To be completed by Federal Agency) 3. Date of Land Evaluation Requast T >

Sheet 1 of

12/18/15

1. Name of Project Kangas Extension

sreedeEl Ageney Thvoltd Federal Highway Administration

2. Type of Project

Roadway 6. County and State . Greene County, Missouri
1. Date Request Received by NRES | 2. Person Completing Form
PART Il (To be completed by NRCS) 12118/15 Allan Johnston
3. Does the corridor confain prime, unique statewide or local important farmiand? Voo D NO D 4. AcresIrrigated | Average Farm Size
* (If no, the FPPA does not apply - Do not complete additional parts of this form). N/A 139 Ac
5. Major Crop(s) 6. Farmable Land in Government Jurisdiction 7. Amount of F__armj_az:‘sd As Défined in FPPA
forage and small grains Acres: 431,122 % 99.4 Acres: 368,604 % 85
8. Name Of Land Evaluation System Used 9. Name of Local Site Assessment System 10. Date Land Evaluation Returned by NRES
Greene Co. N/A 1/28/16
Alternative Corridor For Segment
1l (T leted by Federal Agenc
FARLIN T De comp I SRerat g y) Corridor A Corridor B Corridor C Corridor D
A. Total Acres To Be Converted Directly 20
B. Total Acres To Be Converted Indirectly, Or To Receive Services 0
C. Total Acres In Corridor 20
PART |V (To be completed by NRCS) Land Evaluation Information
A. Total Acres Prime And Unique Farmland 20
B. Total Acres Statewide And Local important Farmland 0
C. Percentage Of Farmland in County Or Local Govt. Unit To Be Converted 01
D. Percentage Of Farmland in Govt. Jurisdiction With Same Or Higher Relative Value |43.7
PART V (To be completed by NRCS) Land Evaluation Information Criterion Refative 69
value of Farmland to Be Serviced or Converted (Scale of 0 -.100 Points)
PART VI (To be completed by Federal Agency) Corridor Maximum
Assessment Criteria (These criteria are explained in 7 CFR 658.5(c)) | Points
1. Area in Nonurban Use 15 3
2. Perimeter in Nonurban Use 10 1
3. Percent Of Corridor Being Farmed 20 1
4. Protection Provided By State And Local Government 20 0
5. Size of Present Farm Unit Compared To Average 10 10
6. Creation Of Nonfarmable Farmland 25 2
7. Availablility Of Farm Support Services 5 5
8. On-Farm Invesiments 20 10
9. Effects Of Conversion On Farm Support Services 25 1
10. Compatibility With Existing Agricultural Use 10 8
TOTAL CORRIDOR ASSESSMENT POINTS 160 41 0 0 0
PART VIl (To be completed by Federal Agency)
Relative Value Of Farmland (From Part V) 100 69 0 0 0
Total Corridor Assessment (From Part VI above or a local site
assessment) 150 41 0 0 0
TOTAL POINTS (Total of above 2 lines) 260 |[110 0 0 0
1. Corridor Selected: 2. Total Acres of Farmlands to be 3. Date Of Selection: 4. Was A Local Site Assessment Used?
Converted by Project:
ves [1 w~o [
5. Reason For Selection:
Signature of Person Completing this Part: DATE

NOTE: Complete a form for each segment with more than one Alternate Corridor




NRCS-CPA-106 (Reverse)

CORRIDOR - TYPE SITE ASSESSMENT CRITERIA

The following criteria are to be used for projects that have a linear or corridor - type site configuration connecting two distant
points, and crossing several different tracts of land. These include utility lines, highways, railroads, stream improvements, and flood
control systems. Federal agencies are to assess the suitability of each corridor - type site or design alternative for protection as farmland
along with the land evaluation information.

(1)  How much land is in nonurban use within a radius of 1.0 mile from where the project is intended?
More than 90 percent - 15 points
90 to 20 percent - 14 to 1 poini(s)
Less than 20 percent - 0 points

(2) How much of the perimeter of the site borders on land in nonurban use?
More than 90 percent - 10 points
90 to 20 percent - 9 to 1 point(s)
Less than 20 percent - 0 points

(3)  How much of the site has been farmed (managed for a scheduled harvest or timber activity) more than five of the last
10 years?
More than 90 percent - 20 points
90 to 20 percent - 19 to 1 point(s)
Less than 20 percent - 0 points

(4) s the site subject to state or unit of local government policies or programs to protect farmland or covered by private programs
to protect farmland?
Site is protected - 20 points
Site is not protected - 0 points

(5) Is the farm unit(s) containing the site (before the project) as large as the average - size farming unit in the County ?
(Average farm sizes in each county are available from the NRCS field offices in each state. Data are from the latest available Census of
Agriculture, Acreage or Farm Units in Operation with $1,000 or more in sales.)

As large or larger - 10 points
Below average - deduct 1 point for each 5 percent below the average, down to 0 points if 50 percent or more below average - 9 to 0 points

(6) Ifthe site is chosen for the project, how much of the remaining land on the farm will become non-farmable because of
interference with land patterns?
Acreage equal to more than 25 percent of acres directly converted by the project - 25 points
Acreage equal to between 25 and 5 percent of the acres directly converted by the project - 1 to 24 point(s)
Acreage equal to less than 5 percent of the acres directly converted by the project - 0 points

(7)  Does the site have available adequate supply of farm support services and markets, i.e., farm suppliers, equipment dealers,
processing and storage facilities and farmer's markets?
All required services are available - 5 points
Some required services are available - 4 to 1 point(s)
No required services are available - 0 points

(8)  Does the site have substantial and well-maintained on-farm investments such as barns, other storage building, fruit trees
and vines, field terraces, drainage, irrigation, waterways, or other soil and water conservation measures?
High amount of on-farm investment - 20 points
Moderate amount of on-farm investment - 19 to 1 point(s)
No on-farm investment - O points

(9)  Would the project at this site, by converting farmland to nonagricultural use, reduce the demand for farm support
services so as to jeopardize the continued existence of these support services and thus, the viability of the farms remaining in the area?
Substantial reduction in demand for support services if the site is converted - 25 points
Some reduction in demand for support services if the site is converted - 1 to 24 point(s)
No significant reduction in demand for support services if the site is converted - 0 points

(10)  Is the kind and intensity of the proposed use of the site sufficiently incompatible with agriculture that it is likely to
confribute to the eventual conversion of surrounding farmland to nonagricultural use?
Proposed project is incompatible to existing agricultural use of surrounding farmland - 10 points
Proposed project is tolerable to existing agricultural use of surrounding farmland - 9 to 1 point(s)
Proposed project is fully compatible with existing agricultural use of surrounding farmland - 0 points
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Farmland Classification—Greene County, Missouri

Kansas Expressway Extn.

Farmland Classification

Farmland Classification— Summary by Map Unit — Greene County, Missouri (MO077)

Map unit symbol Map unit name Rating Acres in AQI Percent of AOI

70009 Goss gravelly silt loam, 8 ' Not prime farmland 161.8 27.9%
to 15 percent slopes

70047 ‘Wanda silt loam, 2to 5 ' All areas are prime 42.1 7.3%
percent slopes farmland

70124 lGoss-Gasconade Farmland of statewide 4.7 0.8%

' complex, 3 to 50 importance

percent slopes

70145 Keeno-Bona complex, 2 | Not prime farmland 19.1 3.3%
to 5 percent slopes

71758 Secesh-Cedargap All areas are prime 35.3 6.1%
complex, 1t0 3 farmland
percent slopes,
frequently flooded

73008 Viraton silt loam, 2to 5  All areas are prime 58.3 10.1%
percent slopes farmland

73010 Wilderness gravelly silt | Not prime farmland 6.6 1.1%
loam, 3 to 8 percent
slopes

73029 Gasconade-Gatewood- | Not prime farmland 61.7 10.6%
Rock outcrop complex,
3 to 15 percent slopes

73051 Winnipeg silt loam, 2 to 5 ' All areas are prime 11.5 2.0%
percent slopes farmland

73450 Goss-Wilderness Not prime farmland 121.9 21.0%
complex, 3to0 8
percent slopes

75383 Cedargap silt loam, 1to  All areas are prime 26.1 4.5%
3 percent slopes, farmland
frequently flooded

76758 Secesh-Cedargap All areas are prime 304 5.2%
complex, O to 2 farmland
percent slopes,
frequently flooded

Totals for Area of Interest 579.4

Description

Farmland classification identifies map units as prime farmland, farmland of
statewide importance, farmland of local importance, or unique farmland. It identifies
the location and extent of the soils that are best suited to food, feed, fiber, forage,
and oilseed crops. NRCS policy and procedures on prime and unique farmlands
are published in the "Federal Register,” Vol. 43, No. 21, January 31, 1978.

100.0% |

USDA
=_

== Conservation Service

Natural Resources

Web Soil Survey
National Cooperative Soil Survey

1/27/2016
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Farmland Classification—Greene County, Missouri Kansas Expressway Extn.

Rating Options

Aggregation Method: No Aggregation Necessary

Tie-break Rule: Lower

uspA  Natural Resources Web Soil Survey 112712016
=== Conservation Service National Cooperative Scil Survey Page 5 of 5
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GEOTECHNICAL & MATERIALS ENGINEERS 4168 W. Keamey Street.
MATERIALS TESTING LABORATORIES Springfield, MO 65803

PALMERTON & PARRISH, INC. ENVIRONMENTAL SERVICES PhW(Vt:V?;;?:OGCOéJnE

Date: January 22, 2016

To: Burns & McDonnell
Attn: Mr. Michael Herleth
From: Palmerton & Parrish, Inc.

Subject: Kansas Expressway Extension — Preliminary Geologic Evaluation
PPI Project No: 229804

Attached, please find a summary of the results of the Preliminary Geologic Evaluation
performed by PPl for the above referenced project. Map and database research was
performed by PPl on January 11 through 12, 2016, while a field site reconnaissance was
performed on January 14 through 20, 2016. All geologic features that were
observed/identified along or adjacent to the proposed alignment through map research and/or
site reconnaissance were assigned a feature number. In addition, the latitude/longitude of the
feature was determined using a handheld GPS unit, photographs of the feature were taken
and dimensions and observations regarding the feature were recorded. Several different
geologic features were observed on the subject property, including caves, springs, sinkhole
collapses and depressions. Features of concern that may pose a potential
roadway/development design hazard or environmental hazard are summarized below
according to feature number. In addition, a .kmz file presenting the location of each feature
described below has been included electronically with this memo submission.

It should be noted that most, if not all, of the geoclogic features identified may require some
degree of additional investigation, i.e. drilling of geotechnical sample borings, geophysical
survey, excavation of test pits, etc., once a more refined alignment is identified. PPl can
prepare a feature specific work plan for additional investigation for each feature, if required,
following review/comments by Burns & McDonnell.

Palmerton & Parrish, Inc. observed that degree of care and skill generally exercised by other
consultants under similar circumstances and conditions. Palmerton & Parrish's findings and
conclusions must be considered not as scientific certainties, but as opinions based on our
professional judgment concerning the significance of the data gathered during the course of
this investigation. Other than this, no warranty is implied or intended.

If you have any questions regarding this technical memo, please feel free to contact our office.

PALMERTON & PARRISH, INC. PALMERTON & PARRISH, INS, .
By: By: M oF
M\ W
Amber N. Morefield Brandon R. Parrish, P.E“_:f::
Geologist Vice-President
ANM/BRP/brp

cC: Ms. Renee Kuruc - Burns & McDonnell



Kansas Expressway Extension % T ———

Preliminary Geologic Evaluation, Springfield, MO

Location: KE 1

Latitude/Longitude

Feature Type: Large Depression

Feature Details: Approximately 20’ wide by 30’ long and shallow.

Picture not taken due to thick vegetation.

Potential Design Hazard: Possible solution feature with the potential for future karst collapse
and environmental concerns, depending upon actual proximity to
the proposed roadway alignment and surrounding grading.

Additional Investigation Recommendations: Yes. Possibly drilling, scope TBD.

Location: KE 2

Latitude/Longitude: (|| | | G

Feature Type: Small Depression

Feature Details: Approximately 10’ wide by 8’ long and 1’ deep.
Picture not taken due to thick vegetation.
Potential Design Hazard: Possible solution feature with the potential for future karst collapse

and environmental concerns, depending upon actual proximity to
the proposed roadway alignment and surrounding grading.

Additional Investigation Recommendations: Yes. Possibly drilling, scope TBD.

Location: KE 3

Latitude/Longitude: (|| G

Feature Type: Karst Collapse

Feature Details: Open void, approximately 7° wide by 10' long. Top of limestone
approximately 8 below ground surface, weathered and pinnacled. A karst
conduit or “eye” is present at the bottom of hole and appears to lead
deeper.

Pictures:

January 22, 2016 Page 2
PPI Project No. 229804



Kansas Expressway Extension
Preliminary Geologic Evaluation, Springfield, MO

PALMERTON & PARRISH. INC.

Potential Design Hazard: Potential for further collapse in and around the surrounding area as
more sediment is removed, as well as groundwater contamination.

Additional Investigation Recommendations: Yes. Possibly drilling & geophysics, and possibly
test pit excavation with backhoe.

Location: KE 4

Latitude/Lo nqitude:_

Feature Type: Small Depression

Feature Details: Elongated depression approximately 2’ wide by &’ long located along a small
outflow pathway.

Picture:

January 22, 2016 Page 3
PPI Project No. 229804



Kansas Expressway Extension
Preliminary Geologic Evaluation, Springfield, MO

PALMERTON & PARRISH, INC.

Potential Design Hazard: Possible solution feature with the potential for future karst collapse
and environmental concerns, depending upon actual proximity to
the proposed roadway alignment and surrounding grading.

Additional Investigation Recommendations: Yes. Additional site reconnaissance and possibly
drilling.

Location: KE 5

Latitude/Longitude: (|| | G

Feature Type: Karst Collapse

Feature Details: Open void approximately 9’ in diameter and 8’ deep with possible limestone
at the bottom. The bottom of the collapse could not be observed due to
debris.

Picture:

January 22, 2016 Page 4
PPI Project No. 229804



Kansas Expressway Extension
Preliminary Geologic Evaluation, Springfield, MO

PALMERTON & PARRISH, INC.

Potential Design Hazard: Potential for future
collapses in and around the surrounding area
as more sediment is removed, as well as
groundwater contamination.

Additional Investigation Recommendations:
Yes. Drilling and geophysics, and possibly
test pit excavation with backhoe.

Latitude/Longitude: (| | | G

Feature Type: Small Depression

Feature Details: Approximately 2’ wide by 5’ long and 1’
deep.

Picture: Left

Potential Design Hazard: Possible solution feature with
the potential for future karst collapse and environmental
concerns, depending upon actual proximity to the
proposed roadway alignment and surrounding grading.

Additional _Investigation Recommendations: Yes.
Additional site reconnaissance and possibly drilling.

January 22, 2016 Page 5
PPI Project No. 229804



Kansas Expressway Extension % T ———

Preliminary Geologic Evaluation, Springfield, MO

Location: KE 7

Latitude/Longitude: (|| | GG

Feature Type: Small Depression

Feature Details: Circular depression approximately 5' in diameter and shallow.

Picture not taken due to thick vegetation.

Potential Design Hazard: Possible solution feature with the potential for future karst collapse
and environmental concerns, depending upon actual proximity to
the proposed roadway alignment and surrounding grading.

Additional Investigation Recommendations: Yes. Possibly drilling, scope TBD.

Location: KE 8

Latitude/Longitude: (|| || G

Feature Type: Small Depression

Feature Details: Approximately 5’ wide by €' long and shallow.
Picture not taken due to thick vegetation.
Potential Design Hazard: Possible solution feature with the potential for future karst collapse

and environmental concerns, depending upon actual proximity to
the proposed roadway alignment and surrounding grading.

Additional Investigation Recommendations: Yes. Additional site reconnaissance and possibly
drilling.

Location: KE 9

Latitude/Longitude: (|| | G

Feature Type: Karst Collapse

Feature Details: Circular opening approximately 7’ wide by 8’ long and 1' to 2’ deep.

Picture:

January 22, 2016 Page 6
PPI Project No. 229804



Kansas Expressway Extension
Preliminary Geologic Evaluation, Springfield, MO

PALMERTON & PARRISH, INC.

Potential Design Hazard: Potential for future collapses in and around surrounding area as
more sediment is removed, as well as groundwater
contamination.

Additional Investigation Recommendations: Yes. Possibly drilling & geophysics, and possibly
test pit excavation with backhoe.

Location: KE 10

Latitude/Longitude: (||| G

Feature Type: Spring

Feature Details: Groundwater coming up to the surface originating from underground,
possibly from the NW. The spring joins into Workman Branch to the south.

Picture:

January 22, 2016 Page 7
PPI Project No. 229804



Kansas Expressway Extension
Preliminary Geologic Evaluation, Springfield, MO

PALMERTON & PARRISH, INC.

Potential Design Hazard: Indication of
underground stream and karst system.

Additional Investigation Recommendations:
Will depend on proposed roadway
alignment and site grading. Design and
construction of a spring box to maintain and
control spring flow could be required.

Location: KE 11

Latitude/Longitude: (||| GG

Feature Type: Large Depression

Feature Details: Depression approximately 14" wide by 16’ long filled with trees and
vegetation.

Potential Design Hazard: Possible solution feature with the potential for future karst collapse
and environmental concerns, depending upon actual proximity to
the proposed roadway alignment and surrounding grading.

Additional Investigation Recommendations: Yes. Possibly drilling, scope TBD.

Location: KE 12

Latitude/Longitude: (|| | G

Feature Type: Small Depression

January 22, 2016 Page 8
PPI Project No. 229804



Kansas Expressway Extension
Preliminary Geologic Evaluation, Springfield, MO

PALMERTON & PARRISH, INC.

Feature Details: Circular depression with some collapse around parts of the perimeter.
Approximately 6’ in diameter with the collapsed areas approx. 1’ deep.

Picture not taken due to thick vegetation.

Potential Design Hazard: Possible solution feature with the potential for future karst collapse
and environmental concerns, depending upon actual proximity to
the proposed roadway alignment and surrounding grading.

Additional Investigation Recommendations: Yes. Possibly drilling, scope TBD.

Location: KE 13

Latitude/Longitude: (|| | GG

———

—

Feature Type: Small Opening

Feature Details: Small opening just off the
east side of Farm Road 145. Approximately
1" wide by 2' long and 2’ deep with a small
opening in the bottom possibly leading to a
larger feature.

Picture: Left

Potential Design Hazard: Possible solution
feature with the potential for future karst
collapse and environmental concerns.

Additional Investigation Recommendations:
Yes. Possibly drilling & geophysics, or test pit
excavation with backhoe.

Location: KE 14
Feature Type: Small Depression

Feature Details: Approximately 1" wide by 2’ long and shallow.

Picture:

January 22, 2016 Page 9
PPI Project No. 229804



I PALMERTON & PARRISH, INC.

Kansas Expressway Extension
Preliminary Geologic Evaluation, Springfield, MO

Potential Design Hazard: Possible solution feature with the potential for future karst collapse
and environmental concerns, depending upon actual proximity to
the proposed roadway alignment and surrounding grading.
Fossible former site of a tree that has been removed.

Additional _|nvestigation Recommendations: Yes. Additional Site Recon or possibly
drilling/geophysics, scope TBD.

Location: KE 15

Latitude/Longitude: (||| GGG

Feature Type: Small Depression

Feature Details: Circular depression approximately 3' in diameter and 1' to 2’ deep.

Potential Design Hazard: Possible solution feature with the potential for future karst collapse
and environmental concerns. However, surrounding area
affected by flooding — several fallen trees and bent bushes and
the hole may possibly have been caused by a falling tree.

Additional Investigation Recommendations: Yes. Possibly drilling/geophysics, scope TBD.

January 22, 2016 Page 10
PPI Project No. 229804



Kansas Expressway Extension
Preliminary Geologic Evaluation, Springfield, MO

PALMERTON & PARRISH, INC.

Location: KE 16

Latitude/Longitude: (|| | GG

Feature Type: Oval Depression

Feature Details: Oval shaped depression approximately 5" wide by 15’ long. The floor of the
depression slopes down from the NE to the SW so that it is approximately
4’ deep at the SW end. Some overhanging rocks have collapsed into it.

Pictures:

January 22, 2016 Page 11
PPI Project No. 229804



Kansas Expressway Extension
Preliminary Geologic Evaluation, Springfield, MO

PALMERTON & PARRISH, INC.

Potential Design Hazard: Possible solution feature with the potential for future karst collapse
and environmental concerns.

Additional Investigation Recommendations: Yes. Drilling or geophysics.

Location: KE 17

Latitude/Longitude: (||| G

Feature Type: Small Depression

Feature Details: Circular depression approximately 4’ in diameter and 1’ deep filled with
vegetation on a hillside.

TR

Picture: Left

Potential Design Hazard: Possible solution feature with the
potential for future karst collapse and environmental
concerns, depending upon actual proximity to the
proposed roadway alignment and surrounding grading.

Additional Investigation Recommendations: Yes. Possibly
drilling, scope TBD.

January 22, 2016 Page 12
PPI Project No. 229804



Kansas Expressway Extension
Preliminary Geologic Evaluation, Springfield, MO

PALMERTON & PARRISH, INC.

Location: KE 18

Latitude/Longitude: (|| | | GG

Feature Type: Small Depression

Feature Details: Circular depression approximately 3' in diameter and shallow.

Picture not included due to thick vegetation obscuring the feature.

Potential Design Hazard: Possible solution feature with the potential for future karst collapse
and environmental concerns, depending upon actual proximity to
the proposed roadway alignment and surrounding grading.

Additional Investigation Recommendations: Yes. Possibly drilling, scope TBD.

Location: KE 19

Latitude/Longitude: (||| GG

Feature Type: Karst Collapse

Feature Details: Oval shaped collapse approximately 7' wide and 12’ long. Feature was at

least 10’ deep but the fog which could be seen coming from the bottom
suggests it goes deeper. The collapse is currently filled with vegetation and
other debris.

Picture:

January 22, 2016 Page 13
PPI Project No. 229804



Kansas Expressway Extension
Preliminary Geologic Evaluation, Springfield, MO

PALMERTON & PARRISH, INC.

Potential Design Hazard: Potential for future collapses in and around the surrounding area
as more sediment is removed, as well as groundwater
contamination.

Additional Investigation Recommendations: Yes. Drilling and geophysics, but will depend on
proposed roadway alignment and site grading.

Location: KE 20

Latitude/L ongitude: (|| | GGG

Feature Type: Large Depression

Feature Details: Circular depression approximately 70" in diameter

Picture:

Potential Design Hazard: Possible solution feature with the potential for future karst collapse
and environmental concerns, depending upon actual proximity to
the proposed roadway alignment and surrounding grading.

Additional Investigation Recommendations: Yes. Possibly drilling and geophysics, scope
TBD.

January 22, 2016 Page 14
PPI Project No. 229804



Kansas Expressway Extension
Preliminary Geologic Evaluation, Springfield, MO

PALMERTON & PARRISH, INC.

Location: KE 21

Latitude/Longitude: (|| | GG

Feature Type: Cave

Feature Details: Located on a hillside. Limestone cap rock approximately 8' thick where
visible. One large and one small opening. Cave widens out once inside and
the full extent could not be determined at the time of this initial investigation.
It appears to extend farther in an arc starting to the NE and ending to the
SW. Water could be heard dripping and pooling farther into the interior to
the south.

Pictures:

January 22, 2016 Page 15
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Kansas Expressway Extension
Preliminary Geologic Evaluation, Springfield, MO

PALMERTON & PARRISH, INC.

Potential Design Hazard: The limestone
ceiling could be too thin to provide an
adequate base for the planned roadway. The
extent of the cave is currently unknown and
construction could disturb the structural
integrity. Risk of groundwater contamination
and disturbance of cave dwelling species (if
present) must also be considered.

Additional Investigation Recommendations:
Yes. Drilling, geophysics, dye tracing, cave
exploration and evaluation by Environmental
Consultants.

January 22, 2016 Page 16
PPI Project No. 229804



Location: KE 22

Latitude/Longitude: (|| | G

Feature Type: Large Depression

Feature Details: A large shallow depression approximately 20" wide by 35’ long.

Picture not included due to ground cover obscuring the view of the feature.

Potential Design Hazard: Possible solution feature with the potential for future karst collapse
and environmental concerns, depending upon actual proximity to
the proposed roadway alignment and surrounding grading.

Additional Investigation Recommendations: Yes. Possibly drilling, scope TBD.

Location: KE 23

Latitude/Longitude: (| | G

Feature Type: Large Depression

Feature Details: Shallow depression approximately 12’ wide by 15’ long.

Picture not included due to thick vegetation obscuring the feature.

Potential Design Hazard: Possible solution feature with the potential for future karst collapse
and environmental concerns, depending upon actual proximity to
the proposed roadway alignment and surrounding grading.

January 22, 2016 Page 17
PPI Project No. 229804



Kansas Expressway Extension M N—

Preliminary Geologic Evaluation, Springfield, MO

Additional Investigation Recommendations: Yes. Possibly drilling, scope TBD.

January 22, 2016 Page 18
PPI Project No. 229804



GEOTECHNICAL & MATERIALS ENGINEERS 4168 W. Kearney Street.

Springfield, MO 65803
MATERIALS TESTING LABORATORIES Ph: (417) 864-6000

ENVIRONMENTAL SERVICES W, ppimo.com
Date: February 24, 2016
To: Burns & McDonnell
Attn: Mr. Steven Beam, P.E.
From: Palmerton & Parrish, Inc.

Subject: Kansas Extension — Geologic Feature Investigation Work Plan
PPI Project No: 229804

As you know, a Preliminary Geologic Evaluation was performed by PPI for the above referenced
project alignment with a summary memo submitted January 22, 2016. A total of twenty-three (23)
karst features were identified on or near the project alignment. At the time of the evaluation, the
proposed roadway alignment was unknown. Since submission of the Preliminary Geologic
Evaluation, the roadway limits have been provided to PPI in .kmz format. Using this file, each
documented karst feature was re-evaluated based upon the proximity to the planned roadway
limits. As you know, grading beyond the roadway limits will be performed in some areas, and
may affect additional features. It is understood that roadway cross sections will be provided at a
later date, which may or may not affect additional geologic features.

The table below summarizes the secondary evaluation, including information for each feature,
proximity to the roadway, primary design hazard and recommended additional investigation. As
the table presents, of the 23 features, additional field investigation is recommended for 15 of the
features. Additional field investigation ranges from additional site reconnaissance to geotechnical
drilling, or seismic geophysics. A total of 11 of the 15 features recommended for additional field
investigation are located within the alignment, or within a distance of 50 ft. away from the edge of
shoulder/sidewalk. Only limited additional investigation was recommended for the larger features
located greater than 50 ft. away from the planned improvements, and pose the potential for a
point source of groundwater contamination.

Special attention will be required for the large cave feature (KE-21) and the spring feature (KE-
10). Although all of the karst features recommended for additional investigation are addressed
within the Greene County Design Standards (Section 107), special considerations are required
for springs and caves. The additional work for these features was included during the proposal
phase of this project and is part of the executed contract between Burns & McDonnell and PPI.
In order to obtain additional information for these noted karst features, and provide design
recommendations for each, PPl requests to begin field work as soon as possible. Depending
upon the conditions encountered, some features may significantly affect roadway design and
possibly alignment.



Kansas Expressway Extension
Geologic Feature Investigation Work Plan, Springfield, MO

Feature Proximity to . . Add’l Investigation & Type
No. Feature Type Roadway Primary Design Hazard Recommended
. . Structural Collapse & - _—
KE-1 Shallow Depression SB Inside Lane Groundwater Contamination Drilling & Geophysics
KE-2 Shallow Depression SB Shoulder Structural Collapse & Drilling & Geophysics*
P Groundwater Contamination 9 phy
KE-3 Open Void 75" W of SB Shoulder | Groundwater Contamination | Add’l Site Recon for Graded Filter
KE-4 Shallow Depression | 220’ W of SB Shoulder | Groundwater Contamination None — Confirm Grading Limits
KE-5 Open Void 160’ W of SB Shoulder | Groundwater Contamination | Add’l Site Recon for Graded Filter
KE-6 Shallow Depression | 100’ W of SB Shoulder | Groundwater Contamination None — Confirm Grading Limits
. : Structural Collapse & - -
KE-7 Shallow Depression SB Inside Lane Groundwater Contamination Drilling & Geophysics
KE-8 | Shallow Depression | 30’ W of SB Shoulder Structural Collapse & Drilling
Groundwater Contamination
KE-9 Shallow Collapse 83’ E of NB Shoulder Groundwater Contamination Limited Drilling fo_r Design of
Graded Filter
; None — Confirm Grading Limits —
KE-10 Spring 50° SW of SB Groundwater Contamination Spring Box Design May Be
Shoulder :
Required
. W Shoulder of SB Structural Collapse & - .
KE-11 Depression Lane Groundwater Contamination Drilling & Geophysics
. Centerline of NB Structural Collapse & - e
KE-12 Shallow Depression Lanes Groundwater Contamination Drilling & Geophysics
Small Surface , Structural Collapse & Drilling & Geophysics* &
KE-13 Opening 16"W of SB Shoulder |\ indwater Contamination Additional Site Recon
. Centerline of SB Structural Collapse & .
KE-14 Shallow Depression Lanes Groundwater Contamination Drilling
KE-15 | Shallow Depression | 80 W of SB Shoulder | Groundwater Contamination None — Confirm Grading Limits
. Structural Collapse & - .
KE-16 Shallow Depression SB Shoulder Groundwater Contamination Drilling & Geophysics
KE-17 Shallow Depression 135’ of SB Shoulder Groundwater Contamination None — Confirm Grading Limits
KE-18 Shallow Depression | 150' W of SB Shoulder | Groundwater Contamination None — Confirm Grading Limits
None — Confirm Grading Limits.
KE-19 Open Void 500’ W of SB Shoulder G StrZCtu:al gollfpsg &t' May warrant additional discussion
roundwater Contamination due to size/depth.
KE-20 Large Depression 300’ E of NB Shoulder | Groundwater Contamination None — Confirm Grading Limits
Cave Mapping needed to assess.
, Structural Collapse & One approach would be to just
KE-21 Cave 290" W of SB Shoulder Groundwater Contamination drill 50’ W of Roadway or utilize
geophysics* to look for voids.
KE-22 | Shallow Depression | 26'W of SB Shoulder Structural Collapse & Drilling & Geophysics*
P Groundwater Contamination 9 Phy
KE-23 Shallow Depression Centerline of NB Structural Collapse & Drilling & Geophysics*

Lanes

Groundwater Contamination

*Geophysics will only be utilized when shallow bedrock is not encountered in preliminary borings, or when above a cave.

February 24, 2016

PPI Project No. 229804

Page 2
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APPENDIX H - HISTORIC RESOURCE RECONNAISSANCE AND ARCHAEOLOGICAL
BACKGROUND STUDY






PROGRAMMATIC AGREEMENT
AMONG
THE FEDERAL HIGHWAY ADMINISTRATION,

THE MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION,
THE ADVISORY COUNCIL ON HISTORIC PRESERVATION, AND
THE MISSOURI STATE HISTORIC PRESERVATION OFFICE
FOR THE PHASED IDENTIFICATION AND EVALUATION OF
HISTORIC PROPERTIES

Whereas, the Missouri Diyision Administrator, Federal Highway Administration (FHWA), is
the “Agency Official” responsible for compliance with Section 106 of the National Historic
Preservation Act of 1966 (NHPA), as amended (16.U.S.C. 470 et seq.) and implementing
regulations (36 CFR Part 800) regarding the Federal Aid Highway Program (Program) in
the State of Missouri; and

Whereas, the Missouri Highway and Transportation Commission (MHTC), acting through the
Missouri Department of Transportation (MoDOT), in consultation and partnership with the
FHWA, administers Federal-aid highway projects (undertakings) throughout the State of
Missouri as authorized by Title 23, U.S.C. 470 et seq.; and '

Whereas, the Missouri State Historic Preservation Officer’s (SHPO) responsibilities, under
Section 106 of the NHPA and 36 CFR Part 800, are to advise, assist, and consult with federal
agencies as they carry out their historic preservation responsibilities and to respond to federal
agencies’ requests within a specified period of time; and

Whereas, FHWA has determined that certain transportation projects constitute “undertakings”
which may have an effect upon properties included in, or eligible for inclusion in, the National
Register of Historic Places (Register); and

Whereas, such undertékings commonly require the acquisition of lands for new rights-of-way
(ROW), where access for completing Section 106 inventory, eligibility, and effect
determinations may not be possible until after MoDOT has purchased the ROW; and

Whereas, FHWA has consulted with the SHPO and the Advisory Council on Historic
Preservation (ACHP) pursuant to 36 CFR 800.14(b) to develop this Programmatic Agreement
(PA) in order to establish a more effective and predictable approach for phasing the identification
and evaluation of historic properties consistent with the regulations at 36 CFR Part 800; and

Whereas, MoDOT has participated in consultation and has been invited to be a signatory to this
PA; and

Whereas, FHWA has consulted with Federally-recognized Indian tribes with historical ties to
the state of Missouri, Certified Local Governments, and the public in developing this PA and

has taken their views into account in finalizing this PA; and

Whereas, the Peoria Tribe of Indians of Oklahoma and the Ponca Tribe of Nebraska have



commented on this PA, and the Peoria Tribe has requested to be a concurring party; and

Whereas, MoDOT employs qualified professional staff and consultants capable of completing
many of the steps of the Section 106 review and compliance process on behalf of the FHWA;

Now, therefore, FHWA, SHPO, ACHP, and MHTC, as signatories to this PA, agree that
MODOT may use a phased process to conduct identification and evaluation efforts in accordance
with the following measures for Program undertakings.

Stipulations
FHWA shall ensure that the following measures are catried out:
I.  Applicability

A. This PA allows for phasing the identification and evaluation of effects to historic
properties pursuant to 36 CFR 800.4(b)(2) when MoDOT is unable to gain access for
the completion of cultural resources investigations prior to acquisition of new ROW
needed for project development. In such cases, FHWA may use the procedures in this
PA to satisfy its Section106 responsibilities for historic property identification,
evaluation, and consideration of project effects.

B. Conditions for the early acquisition of new ROW prior to the completion of the
concluding phase of identification and evaluation:

1. MoDOT will phase the identification of historic properties following the
procedures in Stipulations II and III below;

2. MoDOT will ensure that no construction or activities that could affect historic
properties occur until all Section 106 review and consultation have been
completed and FHWA has issued a decision to proceed with the undertaking; and

3. Acquisition of ROW will not limit FHWA’s later consideration of reasonable
alternatives for the project or otherwise prevent FHWA from making an impartial
decision as to whether or not to proceed with an alternative that adversely affects
one or more historic properties.

C. This PA applies to projects of any National Environmental Policy Act (NEPA) class
of action, whether Environmental Impact Statement, Environmental Assessment, or
Categorical Exclusion.

D. This process may be used only for activities funded under the Federal Aid Highway
Program which are administered by MoDOT.

E. Except as specifically provided in Stipulations II and III below, FHWA will comply
with the requirements of 36 CFR Part 800.3 — 800.6 for all undertakings covered by
this PA. To the maximum extent possible, FHWA, with the assistance of MoDOT,
will integrate historic properties preservation planning and management decisions
with other policy and program requirements (such as those of NEPA) consistent with
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the NHPA. FHWA is committed to involving consulting parties and the public in
the Section 106 process through direct contact to consulting parties and the use of
the DOT’s existing NEPA and project public notification procedures.

Initial Phase for Identification and Evaluation of Historic Properties

MoDOT shall carry out the identification and evaluation of historic properties as part of
its Section 106 review process in accordance with 36 CFR 800.4. Pursuant to 36 CFR
800.4(b)(2), a phased process may be applied under any of the following conditions:

when access to the property is restricted to prevent a standard Section 106
investigation;

large or complex projects where multiple alternatives are under consideration; or
when the area of potential effects cannot be fully determined until later in project
development for the location of elements of the project (e.g., bridge piers, storm
water detention facilities, etc.) typically included as part of final design and
permitting.

A. For the initial phase for identification of historic properties, MoDOT will:

L.

2.

3.

4.

Determine the undertaking’s area of potential effects (APE) as defined in 36 CFR
800.16(d).

Prepare or cause to be prepared, a literature review, a reconnaissance survey,
and/or an archaeological predictive model or archaeological sensitivity study, as
appropriate. Reconnaissance surveys, archaeological predictive models or
sensitivity studies will establish the likely presence of historic properties within
each alternative under consideration or within each inaccessible area, and will be
documented in-accordance with Stipulation IL.B.

Notify FHWA of the identification of any historic properties and archaeological
sites with more than minimal value for preservation in place.

Consult with the consulting parties, individuals, and organizations likely to have
knowledge of, or concerns with, cultural resources in the area, review existing
information on cultural resources within the APE and seck information from
Indian tribes who may ascribe traditional religious and cultural significance to
historic properties in the APE.

. To the extent possible, identify preliminary project effects pursuant to 36 CFR

800.5 based on information from accessible parcels.

B. Upon completion of II.A, MoDOT will send a letter notifying the SHPO, with copies
to consulting parties, if any, that it has completed the initial phase for identification
and evaluation, and that Section 106 review for the project will be completed using
the phased process contained in this PA. The notification will include the following
documentation:

1.

2.

A brief summary of the project’s scope and that this project requires the
application of this PA for phased identification and evaluation.

An identification of the following:

a. consulting parties,

b. area of potential effect, and
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Iv.

c. any concerns or controversy on matters related to historic properties identified
through consultation or public involvement.

3. Register eligibility recommendations for all identified properties (including

. buildings and bridges) within the APE.

4. If possible, any preliminary effect recommendations for the project and, if
appropriate, effect findings for any individual historic properties.

5. Identification of the potential for any archeological properties that might have
importance chiefly for other than what can be learned from data recovery and
have more than minimal value for preservation in place.

6. A description of any archaeological or architectural surveys that will be
completed after ROW acquisition, or access to the property, on currently
inaccessible parcels.

The SHPO will have 15 calendar days from receipt to review the Stipulation II(B)
Jetter and to respond with any comments or concerns about proceeding according to
this PA. If SHPO fails to respond within 15 days from the receipt of the Stipulation
II(B) letter, MoDOT may assume SHPO has no objections and may proceed to
acquire needed ROW. Any concerns raised by other consulting parties shall be taken
into account by MoDOT and FHWA in completing the requirements of Stipulation III
below.

‘Concluding Phase for Identification and Evaluation of Historic Properties

For undertakings requiring phased identification, MoDOT will complete cultural resource
investigations after the ROW has been obtained, or permission to access is given, but
prior to project approval and authorization for construction on the project to proceed.

A.

In the concluding phase of identification and evaluation MoDOT shall complete the
needed identification and evaluation as proposed in the Initial Phase notification
letter, taking into account any input received from SHPO and other consulting parties.
MoDOT will prepare a final report of its efforts to identify and evaluate historic
properties in the APE, including any properties identified during the initial phase of
identification. MoDOT will transmit the final inventory report and determination of
effect for the undertaking to the FHWA, SHPO, and consulting parties. -

Based on the results of identification, FHWA will conclude Section 106 review for
the undertaking in accordance with 36 CFR 800.4-800.6. ”

Guidelines, Standards, and Regulations

MoDOT will ensure that cultural resources work carried out under the term of this PA are
conducted by, or under the direct supervision of an individual or individuals that meet the
Secretary of the Interior’s Qualifications Standards for Historic Preservation. In addition,
the following standards, guidelines and regulations will be applied to all cultural
resources work:

e Secretary of the Interior’s Standards and Guidelines for Archaeology and
Historic Preservation: Identification (1983);
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VIL

VIIL

VIIL

e 36 CFR 800: Protection of Historic Properties

e SHPO’s Guidelines for Phase I Archaeological Surveys and Reports.

e The ACHP’s Consultation with Indian tribes in the Section 106 Review Process:
A Handbook. (2012).

Amendment

Any party to this PA may request that it be amended, whereupon the parties will consult
to consider such an amendment. Amendments to this PA will require review by all
signatories. This PA may only be amended upon the written agreement of the FHWA,
MHTC, SHPO, and the ACHP.

Termination

Any party to this PA may terminate it by providing 30-calendar days notice in writing to
the other parties, provided that the parties will consult during the period prior to
termination to seek agreement on amendments and other actions that would avoid
termination. In the event of termination, the FHWA will comply with 36 CFR 800.3
through 36 CFR 800.6 with regard to individual undertakings covered by this PA.

Dispute Resolution

Should the SHPO or ACHP object within 30 days to any documentation submitted or
actions proposed pursuant to this PA, the FHWA will ensure that the MoDOT consults
with the objecting party to resolve the objections. If the objection cannot be resolved, the
FHWA will comply in accordance with 36 CFR 800.4 through 36 CFR 800.6. FHWA's
responsibility to comply with the stipulations of the PA for all other projects that are not
the subject of the dispute will remain unchanged. When requested by any consulting
party, the ACHP will consider FHWA's findings under this PA. The provisions of 36
CFR 800.9(a) on public requests to the ACHP will apply.

Duration

This PA will have an initial term of five (5) years from the date of the last signature and
will be renewable. MHTC, acting through MoDOT, will coordinate a meeting of the
signatories to periodically review implementation of the terms of this PA: one (1) year
after the date of execution and at 2 year intervals after the initial review for the initial 5
year term. If no amendments are proposed and the signatories do not object, written lack
of objection by the signatories will be the basis for the PA to remain in effect for the next
period of five (5) years until it is superseded or is terminated according to Stipulation VI.

Execution and Implementation
The execution of this PA and implementation of its terms evidences that the FHWA has

afforded the ACHP a reasonable opportunity to comment on the use of a phased approach
to identiﬁcation and evaluation for the Federal-Aid Highway Program in Missouri, and

5



that the FHWA has taken into account the effects of this Program on historic
properties.

This PA is binding upon the signatories hereto not as individuals, but solely in their capacities as
officials of their respective organizations, and acknowledges proper action of the (MHTC,
SHPO, FHWA, ACHP) to enter into the same.

Signed:

FEDERAL HIGHWAY ADMINISTRATION:

By: %%/M Date: 7{10 @@le

/
Title: ‘7435‘1313(\ )uss.(ﬂL Ac\r“fumolnr&&r”

THE ADVISO;Y COUNCIL ONHISTORIC PRESERVATION:

Date: 7/74//5—//
[

Title: John M. Fowler, Executive Director

THE MISSOURI STATE HISTORIC PRESERVATION OFFICE:

: %// Z Zé Date: //7///
tite:  DSHPO

MISSOURI HIGHWAYS AND TRANSPORTATION COMMISSION:

By: %?)%cwu M/@AU&A Date: /U/(? JGHY

Title: Ass:stant Chief Englnee} /

Approved as to form:

Commlsswn Secretary Commission Counsel



Concur:

PEORIA TRIBE OF INDIANS OF OKLAHOMA

By: - Daté:

Title:




MoDOT Project Standard Section 106 Phased Section 106
Development Milestones Milestones
Milestones

*An agreement document to mitigate known adverse effects to a historic property can be negotiated at these stages
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August 31, 2016

John Fulmer

Cultural Resources Department Manager
Burns & McDonnell

9400 Ward Parkway

Kansas City, Missouri 64114

Re: Kansas Extension Project (FHWA) Springfield, Greene County, Missouri
Dear Mr. Fulmer:

Thank you for submitting information on the above referenced project for our review pursuant to Section 106 of the
National Historic Preservation Act (P.L. 89-665, as amended) and the Advisory Council on Historic Preservation's
regulation 36 CFR Part 800, which requires identification and evaluation of cultural resources.

We have reviewed the June 2016 report entitied Historic Resources Reconnaissance Survey and Archaeology
Review for the Kansa Extension Project, Greene County, Missouri. Based on this review it is evident that a
thorough and adequate records review has been conducted of the project area. We concur with your
recommendations for archaeological methodology. No all of the architectural resources were clearly represented,
and additional photographs will be required before we can comment on eligibility and effect

Based on the information presented, we do not concur with your recommendation for the Patterson Cemetery. Itis
our opinion that this property is not eligible for inclusion in the National Register of Historic Places, due to the
significant number of modern tombstones and the changes in landscape. We also ask that you complete a
Cemetery Survey From, sent to you by e-mail, for this property.

Please be advised that, should project plans change, information documenting the revisions should be submitted to
this office for further review. In the event that cultural materials are encountered during project activities, all
construction should be halted, and this office notified as soon as possible in order to determine the appropriate
course of action.

If you have any questions, please write Judith Deel at State Historic Preservation Office, P.O. Box 176, Jefferson
City, Missouri 65102 or call 573/751-7862. Please be sure to include the SHPO Log Number (109-GR-16) on all
future correspondence or inquiries relating to this project.

Sincerely,

STATE HISTORIC PRESERVATION OFFICE

JW . G"{M{

Toni M. Prawl, Ph.D.
Director and Deputy State
Historic Preservation Officer

TMP:jd

¢ Raegan Ball, FHWA
Roopa Banerjee, FHWA )
Michael Meinkoth, MoDOT Reeycled Paper
Promoting, Protecting and Enjoying our Natural Resources. Learn more at dnr.mo.gov



e. Missouri Division 3220 W. Edgewood, Suite H

U.S.Departmem Jefferson City, Missouri 65109
of Transportation September 26, 2016 (573) 636-7104
Federal Highway Fax (573) 636-9283
Administration Missouri. FHWA@fhwa.dot.gov

Ms. Sheila Bird

Tribal Historic Preservation Officer
Cherokee Nation

P.O. Box 948

Tahlequah, OK 74464

Dear Ms. Bird:
Subject: KANSAS EXTENSION PROJECT, SPRINGFIELD, MO, INITIATING SECTION 106

The Federal Highway Administration, in cooperation with the Missouri Department of
Transportation (MoDOT), is initiating consultation pursuant to Section 106 of the National Historic
Preservation Act for proposed construction that would extend Kansas Expressway to the south from
Republic Road approximately 2.3 miles to a new connection with Cox Road at West Farm Road 190
in Springfield. The primary purpose of the project is to improve traffic flow in southern Greene
County.

Preliminary research indicates that there are three recorded prehistoric archaeological sites and two
historic archaeological sites within 500 feet of the proposed construction limits. An archaeological
survey has been recommended for the project. A reconnaissance level historic resources survey has
been conducted during which 11 resources were recorded and evaluated. None are recommended as
being eligible for the National Register of Historic Places.

Attached are maps showing the location of the proposed Kansas Extension Project and the areas of
potential effects for archaeological and for historic resources. If you or any of your staff have any
comments or questions, please contact me at raegan.ball@dot.gov or (573) 638-2620, or Mike
Meinkoth, MoDOT Historic Preservation Manager, at michael.meinkoth@modot.mo.gov or (573)
526-3593.

Sincerely yours,

i

Raegan Ball

Program Development Team Leader
Missouri Division

Federal Highway Administration

Attachments

Copies: Dr. Toni Prawl - MDNR
Mr. Michael Meinkoth — MoDOT



(. Missouri Division 3220 W. Edgewood, Suite H

US.Department Jefferson City, Missouri 65109
of Transportation September 26, 2016 v (573) 636-7104
Federal Highway Fax (573) 636-9283
Administration Missouri. FHWA@fhwa.dot.gov

Dr. Brice Obermeyer

Director, Historic Preservation Office
Delaware Tribe of Indians

1 Kellogg Circle

Roosevelt Hall, Rm 212

Emporia, KS 66801

Dear Dr. Obermeyer:
Subject: KANSAS EXTENSION PROJECT, SPRINGFIELD, MO, INITIATING SECTION 106

The Federal Highway Administration, in cooperation with the Missouri Department of
Transportation (MoDOT), is initiating consultation pursuant to Section 106 of the National Historic
Preservation Act for proposed construction that would extend Kansas Expressway to the south from
Republic Road approximately 2.3 miles to a new connection with Cox Road at West Farm Road 190
in Springfield. The primary purpose of the project is to improve traffic flow in southern Greene
County.

Preliminary research indicates that there are three recorded prehistoric archaeological sites and two
historic archaeological sites within 500 feet of the proposed construction limits. An archaeological
survey has been recommended for the project. A reconnaissance level historic resources survey has
been conducted during which 11 resources were recorded and evaluated. None are recommended as
being eligible for the National Register of Historic Places.

Attached are maps showing the location of the proposed Kansas Extension Project and the areas of
potential effects for archaeological and for historic resources. If you or any of your staff have any
comments or questions, please contact me at raegan.ball@dot.gov or (573) 638-2620, or Mike
Meinkoth, MoDOT Historic Preservation Manager, at michael.meinkoth@modot.mo.gov or (573)
526-3593.

Sincerely yours,

Raegan Ball

Program Development Team Leader
Missouri Division

Federal Highway Administration

Attachments

Copies: Dr. Toni Prawl —- MDNR
Mr. Michael Meinkoth — MoDOT



(. Missouri Division 3220 W. Edgewood, Suite H

US.Department Jefferson City, Missouri 65109
of Transportation September 26, 2016 (573) 636-7104
Federal Highway Fax (573) 636-9283
Administration Missouri.FHWA@fhwa.dot.gov

Mr. Jason Ross
Section 106 Manager
Delaware Nation

P.O. Box 825
Anadarko, OK 73005

Dear Mr. Ross:
Subject: KANSAS EXTENSION PROJECT, SPRINGFIELD, MO, INITIATING SECTION 106

The Federal Highway Administration, in cooperation with the Missouri Department of
Transportation (MoDOT), is initiating consultation pursuant to Section 106 of the National Historic
Preservation Act for proposed construction that would extend Kansas Expressway to the south from
Republic Road approximately 2.3 miles to a new connection with Cox Road at West Farm Road 190
in Springfield. The primary purpose of the project is to improve traffic flow in southern Greene
County.

Preliminary research indicates that there are three recorded prehistoric archaeological sites and two
historic archaeological sites within 500 feet of the proposed construction limits. An archaeological
survey has been recommended for the project. A reconnaissance level historic resources survey has
been conducted during which 11 resources were recorded and evaluated. None are recommended as
being eligible for the National Register of Historic Places.

Attached are maps showing the location of the proposed Kansas Extension Project and the areas of
potential effects for archaeological and for historic resources. If you or any of your staff have any
comments or questions, please contact me at raegan.ball@dot.gov or (573) 638-2620, or Mike
Meinkoth, MoDOT Historic Preservation Manager, at michael.meinkoth@modot.mo.gov or (573)
526-3593.

Sincerely yours,

L

Raegan Ball

Program Development Team Leader
Missouri Division

Federal Highway Administration

Attachments

Copies: Dr. Toni Prawl —- MDNR
Mr. Michael Meinkoth — MoDOT



(. Missouri Division 3220 W. Edgewood, Suite H

US.Department Jefferson City, Missouri 65109
of Transportation September 26, 2016 (573) 636-7104
Federal Highway Fax (573) 636-9283
Administration Missouri. FHWA@fhwa.dot.gov

Ms. Robin Dushane

Cultural Preservation Director
Eastern Shawnee Tribe of Oklahoma
127 West Oneida

P.O. Box 350

Seneca, MO 64865

Dear Ms. Dushane:
Subject: KANSAS EXTENSION PROJECT, SPRINGFIELD, MO, INITIATING SECTION 106

The Federal Highway Administration, in cooperation with the Missouri Department of
Transportation (MoDOT), is initiating consultation pursuant to Section 106 of the National Historic
Preservation Act for proposed construction that would extend Kansas Expressway to the south from
Republic Road approximately 2.3 miles to a new connection with Cox Road at West Farm Road 190
in Springfield. The primary purpose of the project is to improve traffic flow in southern Greene
County.

Preliminary research indicates that there are three recorded prehistoric archaeological sites and two
historic archaeological sites within 500 feet of the proposed construction limits. An archaeological
survey has been recommended for the project. A reconnaissance level historic resources survey has
been conducted during which 11 resources were recorded and evaluated. None are recommended as
being eligible for the National Register of Historic Places.

Attached are maps showing the location of the proposed Kansas Extension Project and the areas of
potential effects for archaeological and for historic resources. If you or any of your staff have any
comments or questions, please contact me at raegan.ball@dot.gov or (573) 638-2620, or Mike
Meinkoth, MoDOT Historic Preservation Manager, at michael.meinkoth@modot.mo.gov or (573)
526-3593.

Sincerely yours,

Raegan Ball

Program Development Team Leader
Missouri Division

Federal Highway Administration

Attachments

Copies: Dr. Toni Prawl — MDNR
Mr. Michael Meinkoth — MoDOT



c’ Missouri Division

3220 W. Edgewood, Suite H

US.Department Jefferson City, Missouri 65109
of Transportation September 26, 2016 (573) 636-7104
Federal Highway Fax (5673) 636-9283
Administration Missouri. FHWA@fhwa.dot.gov

Mr. Kent Collier

Tribal Historic Preservation Officer
Kickapoo Tribe of Oklahoma

P.O. Box 70

McCloud, Oklahoma 74851

Dear Mr. Collier:
Subject: KANSAS EXTENSION PROJECT, SPRINGFIELD, MO, INITIATING SECTION 106

The Federal Highway Administration, in cooperation with the Missouri Department of
Transportation (MoDOT), is initiating consultation pursuant to Section 106 of the National Historic
Preservation Act for proposed construction that would extend Kansas Expressway to the south from
Republic Road approximately 2.3 miles to a new connection with Cox Road at West Farm Road 190
in Springfield. The primary purpose of the project is to improve traffic flow in southern Greene
County.

Preliminary research indicates that there are three recorded prehistoric archaeological sites and two
historic archaeological sites within 500 feet of the proposed construction limits. An archaeological
survey has been recommended for the project. A reconnaissance level historic resources survey has
been conducted during which 11 resources were recorded and evaluated. None are recommended as
being eligible for the National Register of Historic Places.

Attached are maps showing the location of the proposed Kansas Extension Project and the areas of
potential effects for archaeological and for historic resources. If you or any of your staff have any
comments or questions, please contact me at raegan.ball@dot.gov or (573) 638-2620, or Mike
Meinkoth, MoDOT Historic Preservation Manager, at michael.meinkoth@modot.mo.gov or (573)
526-3593.

Sincerely yours,

Raegan Ball

Program Development Team Leader
Missouri Division

Federal Highway Administration

Attachments

Copies: Dr. Toni Prawl — MDNR
Mr. Michael Meinkoth — MoDOT



c’ Missouri Division

3220 W. Edgewood, Suite H

US.Department Jefferson City, Missouri 65109
of Transportation September 26, 2016 (573) 636-7104
Federal Highway Fax (5673) 636-9283
Administration Missouri. FHWA@fhwa.dot.gov

Mr. Kent Collier

Tribal Historic Preservation Officer
Kickapoo Tribe of Oklahoma

P.O. Box 70

McCloud, Oklahoma 74851

Dear Mr. Collier:
Subject: KANSAS EXTENSION PROJECT, SPRINGFIELD, MO, INITIATING SECTION 106

The Federal Highway Administration, in cooperation with the Missouri Department of
Transportation (MoDOT), is initiating consultation pursuant to Section 106 of the National Historic
Preservation Act for proposed construction that would extend Kansas Expressway to the south from
Republic Road approximately 2.3 miles to a new connection with Cox Road at West Farm Road 190
in Springfield. The primary purpose of the project is to improve traffic flow in southern Greene
County.

Preliminary research indicates that there are three recorded prehistoric archaeological sites and two
historic archaeological sites within 500 feet of the proposed construction limits. An archaeological
survey has been recommended for the project. A reconnaissance level historic resources survey has
been conducted during which 11 resources were recorded and evaluated. None are recommended as
being eligible for the National Register of Historic Places.

Attached are maps showing the location of the proposed Kansas Extension Project and the areas of
potential effects for archaeological and for historic resources. If you or any of your staff have any
comments or questions, please contact me at raegan.ball@dot.gov or (573) 638-2620, or Mike
Meinkoth, MoDOT Historic Preservation Manager, at michael.meinkoth@modot.mo.gov or (573)
526-3593.

Sincerely yours,

Raegan Ball

Program Development Team Leader
Missouri Division

Federal Highway Administration

Attachments

Copies: Dr. Toni Prawl — MDNR
Mr. Michael Meinkoth — MoDOT



(. Missouri Division 3220 W. Edgewood, Suite H

US.Department Jefferson City, Missouri 65109
of Transportation September 26, 2016 (573) 636-7104
Federal Highway Fax (573) 636-9283
Administration Missouri. FHWA@fhwa.dot.gov

Ms. Nellie Cadue
NAGPRA Director
Kickapoo Tribe in Kansas
1107 Goldfinch Road
Horton, KS 66439

Dear Ms. Cadue:
Subject: KANSAS EXTENSION PROJECT, SPRINGFIELD, MO, INITIATING SECTION 106

The Federal Highway Administration, in cooperation with the Missouri Department of
Transportation (MoDOT), is initiating consultation pursuant to Section 106 of the National Historic
Preservation Act for proposed construction that would extend Kansas Expressway to the south from
Republic Road approximately 2.3 miles to a new connection with Cox Road at West Farm Road 190
in Springfield. The primary purpose of the project is to improve traffic flow in southern Greene
County.

Preliminary research indicates that there are three recorded prehistoric archaeological sites and two
historic archaeological sites within 500 feet of the proposed construction limits. An archaeological
survey has been recommended for the project. A reconnaissance level historic resources survey has
been conducted during which 11 resources were recorded and evaluated. None are recommended as
being eligible for the National Register of Historic Places.

Attached are maps showing the location of the proposed Kansas Extension Project and the areas of
potential effects for archaeological and for historic resources. If you or any of your staff have any
comments or questions, please contact me at raegan.ball@dot.gov or (573) 638-2620, or Mike
Meinkoth, MoDOT Historic Preservation Manager, at michael.meinkoth@modot.mo.gov or (573)
526-3593.

Sincerely yours,

Raggan Ball

Program Development Team Leader
Missouri Division

Federal Highway Administration

Attachments

Copies: Dr. Toni Prawl —- MDNR
Mr. Michael Meinkoth — MoDOT



c‘ Missouri Division

3220 W. Edgewood, Suite H

US.Department Jefferson City, Missouri 65109
of Transportation September 26, 2016 (573) 636-7104
Federal Highway Fax (573) 636-9283
Administration Missouri. FHWA@fhwa.dot.gov

Ms. Diane Hunter

Tribal Historic Preservation Officer
Miami Tribe of Oklahoma

P.O. Box 1326

Miami, OK 74355

Dear Ms. Hunter:
Subject: KANSAS EXTENSION PROJECT, SPRINGFIELD, MO, INITIATING SECTION 106

The Federal Highway Administration, in cooperation with the Missouri Department of
Transportation (MoDOT), is initiating consultation pursuant to Section 106 of the National Historic
Preservation Act for proposed construction that would extend Kansas Expressway to the south from
Republic Road approximately 2.3 miles to a new connection with Cox Road at West Farm Road 190
in Springfield. The primary purpose of the project is to improve traffic flow in southern Greene
County.

Preliminary research indicates that there are three recorded prehistoric archaeological sites and two
historic archaeological sites within 500 feet of the proposed construction limits. An archaeological
survey has been recommended for the project. A reconnaissance level historic resources survey has
been conducted during which 11 resources were recorded and evaluated. None are recommended as
being eligible for the National Register of Historic Places.

Attached are maps showing the location of the proposed Kansas Extension Project and the areas of
potential effects for archaeological and for historic resources. If you or any of your staff have any
comments or questions, please contact me at raegan.ball@dot.gov or (573) 638-2620, or Mike
Meinkoth, MoDOT Historic Preservation Manager, at michael.meinkoth@modot.mo.gov or (573)
526-3593.

Sincerely yours,

Raegah Ball

Program Development Team Leader
Missouri Division

Federal Highway Administration

Attachments

Copies: Dr. Toni Prawl — MDNR
Mr. Michael Meinkoth — MoDOT



(v Missouri Division

3220 W. Edgewood, Suite H

US.Department Jefferson City, Missouri 65109
of Transportation September 26, 2016 (573) 636-7104
Fede_ru_l Higljlway Fax (573) 636-9283
Administration Missouri. FHWA@fhwa.dot.gov

Dr. Andrea A. Hunter

Director/THPO, Historic Preservation Office
Osage Nation

627 Grandview Avenue

Pawhuska, OK 74056

Dear Dr. Hunter:

Subject: KANSAS EXTENSION PROJECT, SPRINGFIELD, MO, INITIATING SECTION 106

The Federal Highway Administration, in cooperation with the Missouri Department of
Transportation (MoDOT), is initiating consultation pursuant to Section 106 of the National Historic
Preservation Act for proposed construction that would extend Kansas Expressway to the south from
Republic Road approximately 2.3 miles to a new connection with Cox Road at West Farm Road 190
in Springfield. The primary purpose of the project is to improve traffic flow in southern Greene
County.

Preliminary research indicates that there are three recorded prehistoric archaeological sites and two
historic archaeological sites within 500 feet of the proposed construction limits. An archaeological
survey has been recommended for the project. A reconnaissance level historic resources survey has
been conducted during which 11 resources were recorded and evaluated. None are recommended as
being eligible for the National Register of Historic Places.

Attached are maps showing the location of the proposed Kansas Extension Project and the areas of
potential effects for archaeological and for historic resources. If you or any of your staff have any
comments or questions, please contact me at raegan.ball@dot.gov or (573) 638-2620, or Mike
Meinkoth, MoDOT Historic Preservation Manager, at michael.meinkoth@modot.mo.gov or (573)
526-3593.

Sincerely yours,

Raegan Ball

Program Development Team Leader
Missouri Division

Federal Highway Administration

Attachments

Copies: Dr. Toni Prawl —- MDNR
Mr. Michael Meinkoth — MoDOT



(. Missouri Division 3220 W. Edgewood, Suite H

US.Department Jefferson City, Missouri 65109
of Transportation September 26, 2016 (573) 636-7104
Fede_ra_l Highway Fax (573) 636-9283
Administration Missouri. FHWA@fhwa.dot.gov

Eric Oosahwee-Voss

Tribal Historic Preservation Offic<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>