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�[���c��R�ĉ���aa������������b���W����������
d���	������T��

�
��b������T�W��V ���̂��̂ �����V�P�	
�
��� ���������
��������	���������TW��V��
Q�]�Y��
V��
�P��
]�i���
�U��
Q�����������
�� ��V��W� ����LX �������W�
� PY Z�[�� Z���]���[�� Z���]���[�� � � ����
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� T� Z�[�� Z̀ca]���[�� � � � �Z̀ca]���[��O��_ Z�]ĉc]a��[�����\_�R�ĉ��c_aklmnopqnrs�tumnm�vrwn�nu�tupxvrnr�yzu{r|n�|uv}p~�om�wuz�|umnm�n�qn�pq��r�nr~s��r�u~s�n�r�wu}z��rqzm�uw�q����y�����om�|uv}p~�om�~un�wom|qvv��|u~mnzqo~rs�q~s�om�wuz�o~wuzpqnou~�x}zxumrm���M���f̂����cf� P������T�����
d_R_̂R���̂�̂�d�cda\�b
Des. No. 1700735 Appendix H: Air Quality H-1



������������	��
�����
���������
�
���
��������������������������

�����������������������������
������� �!"#$%"$& '$%(&)'(�*�+�,-).�.-" &$/(- 0$&1�(2#- ,$')(3$% .3"(&3'( 43,-" 5-.-&),�')(-6$&2 #&$6&)4 #7)"- 5-.-&), 4)('7-89:;<9=>�'?89�@=A9�9?�'?;B@=9=#C?D=E9F �GHGH �GHGI �GHGG �GHGJ �GHGK"(3#%)4-������������L���M����������
N�O��
�P
�
�Q���
����
RS��O��
�P
�
�QT�������NU���

�R�������T���S��������������VW�XL� �����O����M�
���
���
���V��VYX����
�R��� ���V�V� X
Z�[��
����
������
�
�
�� ������\
��
�R�X��
������
������
�M�����U
��������������V]�S����T������� ��Q��M� W]Ŷ ��X_ �������M�
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Karst Survey   

B-Line Trail Extension  

  Bloomington, IN 

Executive Summary 

On behalf of AZTEC Engineering, Hydrogeology Inc. (HGI) conducted a karst survey for the proposed 

extension of the B-Line Trail in Bloomington, Monroe County, Indiana - Figure 1. The survey area is 

underlain by the St. Louis Limestone, which is one of the primary karst forming bedrock units in Indiana. 

Seven sinkholes were documented during the field survey. Based on the design plans for this project it 

appears all seven sinkholes have been avoided. However, all the sinkholes identified in this report 

should be protected with erosion and sediment controls measures during construction and until after re-

vegetation has occurred in areas disturbed during construction. Previous dye traces in the survey area 

indicate divergent groundwater flow to the northwest and south/southeast. Vegetation was present in 

portions of the survey area. Vegetation can obscure karst features and removal of such vegetation was 

beyond the scope of work for this project. It is possible additional karst features will be identified during 

excavation and ground clearing activities. Any potential karst feature identified during those activities 

should be protected with erosion and sediment control measures and inspected by a karst expert.  
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Karst Survey   

B-Line Trail Extension  

  Bloomington, IN 

 
1.0  Project Overview 
 

1.1  Introduction 

 

This survey was conducted to identify any karst features that could be impacted by the extension of the 

B-Line Trail in Bloomington, Indiana, The B-Line trail extensions runs from N Adams Street to N 

Crescent Drive (Figure 1). The survey was conducted by Hydrogeology Inc. (HGI) of Bloomington, 

Indiana.  

1.2 Karst Survey Area 

The karst survey area for this project consisted of an approximately 4,150-foot alignment for the B-Line 

Trail extension (Figure 2). When possible, a 50-ft buffer outside of the alignment was inspected for karst 

features. Where appropriate, areas outside of the 50-ft buffer were examined for karst features. 

Buildings and other man-made structures prevented inspection out to 50-ft in some areas. 

1.3 Karst Geology / Physiography 

The study area is located with the Mitchell Plateau physiographic region. The Mitchell Plateau is prone 

to sinkhole development and contains most of the sinkholes in Indiana. Carbonate bedrock of the Blue 

River Group, consisting of the St. Louis Limestone, underlies the survey area (Hasenmueller, et al, 

2009). The St. Louis Limestone is one of of the primary karst forming bedrock units in Indiana. 

1.4 Karst Desktop Review 

A desktop review was conducted prior to field survey to identify any previously mapped karst features 

relevant to the study area. Topographic map and Light Detecting and Ranging (LIDAR) data were 

utilized to identify sinkholes, caves, and springs. Three potential sinkholes were identified from the 

desktop review and later confirmed (Sinkhole B-3, B-4 and B-7) in the field survey.  

One closed depression was identified during the desktop review that was determined not to be a 

sinkhole upon field review. The closed depression is approximately 200 ft wide with the last closed 

topographic contour at 832 ft and is located on the north side of the railroad bed (Appendix A, Figure 3). 

A drainage structure is located on the southern end of the closed depression that transmits surface run-

off under the railroad bed and discharges on the south side of railroad bed. The closed depression was 

examined for karst development including soil piping and other signs of internal surface drainage. No 

such signs were observed. It is the opinion of HGI that this closed depression is solely the result of the 

alteration of the existing topography from the construction of the railroad bed and not karst in nature.  
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Karst Survey   

B-Line Trail Extension  

  Bloomington, IN 

Multiple dye traces have been conducted in the study area (Figure 4, Fitch, 1994). Based on the results 

of those traces, groundwater flow in the survey area likely exhibits divergent flow to the northwest and 

south/southeast.  

 
2.0 Karst Survey Results 
 

2.1 – Field Survey 

A field survey was conducted on March 6, 2018. Seven sinkholes were identified within the survey area 

(Figures 5-7, Appendix A). Sinkholes were field located with a Trimble® GeoXT handheld GPS unit, 

which has sub-meter accuracy. Sinkhole dimensions were based on 2-ft topographic contours (Monroe 

County, 2010). HGI was provided with design plans from Aztec Engineering for the project. Based on 

those plans no sinkholes are expected to have direct impact from the construction (Figures 6 & 7). The 

following karst features were documented during the field survey.  

Sinkhole B-1 

B-1 is a sinkhole with no throat or bedrock visible. It is filled with tires and other debris.  The sinkhole is 

approximately 20-ft long by 11-ft wide by 2-ft deep.  

Sinkhole B-2 

B-2 is a potential sinkhole that had standing water in it at the time of field inspection. It is approximately 

130-ft long by 105-ft wide by 4-ft deep.  

Sinkhole B-3 

B-3 is a sinkhole with no throat or bedrock present. It is approximately 65-ft long by 35-ft wide by 4-ft 

deep.  

Sinkhole B-4 

B-4 is a sinkhole with a defined channel in the bottom draining into a debris filled throat. It is 

approximately 315-ft long by 235-ft wide by 16-ft deep. This sinkhole would be a suitable injection point 

for a dye trace. 

Sinkhole B-5 

B-5 is a sinkhole with no throat or bedrock present. It is approximately 110-ft long by 80-ft wide by 6-ft 

deep.  
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Karst Survey   

B-Line Trail Extension  

  Bloomington, IN 

Sinkhole B-6 

B-6 is a sinkhole with no throat or bedrock present. It is approximately 40-ft long by 25-ft wide by 2-ft 

deep. 

Sinkhole B-7 

B-7 is a sinkhole with no throat or bedrock present. It is approximately 310-ft long by 275-ft wide by 16-ft 

deep.  

2.2 Karst Feature Management Plan 

Seven sinkholes were identified in the survey area. There are three recommended mitigation measures 

for the documented sinkholes: 

 1.) Avoidance & Protection –When possible, avoidance of sinkholes is the preferred mitigation 

measure. Based on plans provided to HGI by Aztec Engineering, all sinkholes appear to have been 

avoided. Although the sinkholes appear to have been avoided, they should be protected with 

appropriate erosion and sediment control measures during construction and until the areas disturbed 

during construction have been re-vegetated.  

2.)  Aggregate Cap – Any sinkhole within the construction limits, that cannot be avoided, and is not 

under pavement should receive an aggregate cap as detailed in Appendix B. 

3.)  Concrete Cap – Any sinkhole under pavement should receive as concrete cap as detailed in 

Appendix B. 

2.3 Study Limitations 

The identification of karst features for the study area was limited to surface inspection. No subsurface 

investigations were conducted. Undocumented karst features are likely present in the subsurface. 

Vegetation was present in portions of the study area (Figure 8). Identification of karst surface features 

can be difficult in areas with dense ground vegetation. Clearing of ground vegetation was not within the 

scope of work for this project.  
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Karst Survey   

B-Line Trail Extension  

  Bloomington, IN 

3.0 Summary and Conclusions 

Seven sinkholes were identified in the survey area for this project. It does not appear that any of the 

identified sinkholes will be directly impacted by the B-Line Trail Extension. However, all sinkholes 

identified in this report should be protected with appropriate erosions and sediment control measures 

during construction and until re-vegetation of the areas disturbed during construction has occurred. 

Previous dye traces in the survey area indicate divergent groundwater flow to the northwest and 

south/southeast. Dense vegetation was present in a large portion of the survey area, and vegetation 

clearing was beyond the scope of work for this project. If any potential karst feature is discovered during 

ground clearing operations or excavation, the feature should be protected by erosion and sediment 

control measures and inspected by a karst expert.  
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B-Line Trail Extension  

  Bloomington, IN 
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LEGEND 

Closed Depression 

B-Line Trail Extension

0 25 50 100 Feet 

I I II I I I I 

Image Source: National Agriculture Imagery Program (NAIP), Farm Services Agency 
(FSA), U. S. Department of Agriculture (USDA), UITS, Indiana Spatial Data Portal. 

8-LINE TRAIL EXTENSTION

KARST SURVEY 

BLOOMINGTON, IN 

CLOSED DEPRESSION 

FIGURE 

hydrogeology inc. 
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Appendix B - Karst Feature Treatment Technical Specifications
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NOTE: This Appendix B is
part of the Karst Feature
Survey.



Land and Water Conservation Fund (LWCF) County Property List for Indiana (Last Updated July 2020)

ProjectNumber SubProjectCode County Property

1800363 1800363T Monroe Allens Creek SRA

1800232 1800232 Monroe Allens Creek State Recreation Area, Monroe Reservoir

1800423 1800423 Monroe Bryan Park & Pool

1800190 1800190A Monroe Cascades Community Park

1800158 1800158 Monroe Crestmont Park

1800026 1800026 Monroe Fairfax Beach & SRA ‐ Monroe Reservoir

1800039 1800039 Monroe Fairfax Beach & State Recreation Area, Monroe Reservoir

1800118 1800118E Monroe Fairfax SRA

1800490 1800490 Monroe Jackson Creek County Park

1800129 1800129 Monroe Karst Farm Park

1800084 1800084 Monroe Moore's Creek State Recreation Area, Monroe Reservoir

1800190 1800190B Monroe Park Ridge East Park

1800190 1800190C Monroe Park Ridge West Park

1800160 1800160 Monroe Park Square Park (Highland Village Park)

1800171 1800171W Monroe Paynetown SRA

1800033 1800033 Monroe Paynetown SRA ‐ Monroe Reservoir

1800157 1800157 Monroe Southeast Park

1800487 1800487 Monroe Thomson Park

1800504 1800504 Monroe Thomson Park

1800509 1800509 Monroe Thomson Park

1800572 1800572 Monroe Will Detmer Park

1800190 1800190D Monroe Winslow Sports Complex

*Park names may have changed. If acquisition of publically owned land or impacts to publically owned land is anticipated, 

coordination with IDNR, Division of Outdoor Recreation, should occur.

Section 6(f) Resources for Monroe County
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Map of COC: Bloomington Township 

 
 
 
 
 
 
 

 
Map of AC 1: Census Tract 6.01; AC2: Census Tract 6.02 

EJ Analysis - COC & AC Maps
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TABLE ID: B17001

SURVEY/PROGRAM American Community Survey

PRODUCT: ACS 5‐Year Estimates Detailed Tables

Note: The table shown may have been modified by user selections. Some information may be missing.

Label Estimate Margin of Error Estimate Margin of Error Estimate Margin of Error

Total: 32,280 ±853 3,924 ±350 3,635 ±365

    Income in the past 12 months below poverty level: 14,266 ±994 1,812 ±378 1,652 ±344

        Male: 7,478 ±775 819 ±259 754 ±211

            Under 5 years 241 ±145 85 ±62 33 ±30

            5 years 56 ±62 0 ±12 14 ±20

            6 to 11 years 242 ±120 142 ±98 55 ±46

            12 to 14 years 90 ±68 43 ±47 20 ±33

            15 years 63 ±62 30 ±50 23 ±33

            16 and 17 years 108 ±57 48 ±50 17 ±24

            18 to 24 years 5,069 ±672 157 ±94 334 ±151

            25 to 34 years 603 ±274 124 ±87 42 ±41

            35 to 44 years 311 ±126 49 ±38 33 ±30

            45 to 54 years 276 ±127 54 ±44 60 ±64

            55 to 64 years 307 ±135 47 ±36 104 ±67

            65 to 74 years 76 ±55 40 ±40 19 ±29

            75 years and over 36 ±38 0 ±12 0 ±12

        Female: 6,788 ±671 993 ±240 898 ±311

            Under 5 years 202 ±93 72 ±59 69 ±56

            5 years 25 ±27 7 ±10 0 ±12

            6 to 11 years 185 ±95 54 ±53 17 ±26

            12 to 14 years 146 ±93 34 ±26 0 ±12

            15 years 36 ±52 4 ±7 2 ±4

            16 and 17 years 45 ±37 14 ±18 11 ±16

            18 to 24 years 4,413 ±532 205 ±103 595 ±286

            25 to 34 years 880 ±208 221 ±103 87 ±61

            35 to 44 years 275 ±102 141 ±72 60 ±55

            45 to 54 years 252 ±110 85 ±52 43 ±42

            55 to 64 years 205 ±120 101 ±94 7 ±11

            65 to 74 years 73 ±57 42 ±46 7 ±11

            75 years and over 51 ±35 13 ±14 0 ±12

    Income in the past 12 months at or above poverty level: 18,014 ±953 2,112 ±356 1,983 ±305

        Male: 9,293 ±639 1,135 ±223 1,069 ±198

            Under 5 years 395 ±148 42 ±38 8 ±13

            5 years 7 ±11 0 ±12 0 ±12

            6 to 11 years 341 ±103 27 ±31 18 ±20

            12 to 14 years 253 ±113 6 ±10 19 ±28

            15 years 77 ±50 17 ±20 0 ±12

            16 and 17 years 125 ±69 6 ±9 15 ±18

            18 to 24 years 1,387 ±304 102 ±64 270 ±121

            25 to 34 years 2,478 ±335 338 ±139 341 ±133

            35 to 44 years 1,123 ±218 173 ±80 100 ±60

            45 to 54 years 837 ±171 113 ±51 131 ±67

            55 to 64 years 896 ±138 133 ±53 51 ±37

            65 to 74 years 715 ±161 137 ±72 90 ±42

            75 years and over 659 ±130 41 ±34 26 ±26

        Female: 8,721 ±577 977 ±213 914 ±178

            Under 5 years 333 ±107 54 ±38 15 ±17

            5 years 85 ±59 36 ±41 12 ±20

            6 to 11 years 459 ±135 20 ±30 11 ±17

            12 to 14 years 155 ±81 34 ±31 41 ±47

            15 years 84 ±62 0 ±12 29 ±41

            16 and 17 years 125 ±103 0 ±12 0 ±12

            18 to 24 years 1,011 ±277 130 ±103 149 ±116

            25 to 34 years 1,603 ±273 246 ±93 158 ±64

            35 to 44 years 1,166 ±223 178 ±80 176 ±93

            45 to 54 years 751 ±154 100 ±52 100 ±53

            55 to 64 years 1,053 ±171 93 ±46 131 ±55

            65 to 74 years 979 ±138 86 ±33 54 ±44

            75 years and over 917 ±198 0 ±12 38 ±36

Percent Low‐income 44.19 46.18 45.45

125 Percent of COC 55.24 AC < 125% COC AC < 125% COC

Potential Low‐income EJ Impact? No No

POVERTY STATUS IN THE PAST 12 MONTHS BY SEX BY AGE
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TABLE ID: B03002

SURVEY/PROGRAM American Community Survey

PRODUCT: ACS 5‐Year Estimates Detailed Tables

Note: The table shown may have been modified by user selections. Some information may be missing.

Label Estimate Margin of Error Estimate Margin of Error Estimate Margin of Error

Total: 46,349 ±37 3,942 ±355 3,676 ±368

    Not Hispanic or Latino: 44,435 ±275 3,840 ±352 3,525 ±367

        White alone 36,492 ±631 3,041 ±357 2,771 ±362

        Black or African American alone 1,550 ±303 310 ±199 228 ±137

        American Indian and Alaska Native alone 64 ±60 32 ±55 0 ±12

        Asian alone 4,410 ±421 148 ±108 249 ±183

        Native Hawaiian and Other Pacific Islander alone 15 ±21 0 ±12 0 ±12

        Some other race alone 39 ±34 0 ±12 10 ±17

        Two or more races: 1,865 ±385 309 ±217 267 ±144

            Two races including Some other race 30 ±38 0 ±12 0 ±12

            Two races excluding Some other race, and three or more races 1,835 ±385 309 ±217 267 ±144

    Hispanic or Latino: 1,914 ±268 102 ±65 151 ±90

        White alone 1,605 ±271 81 ±67 78 ±53

        Black or African American alone 21 ±33 0 ±12 21 ±33

        American Indian and Alaska Native alone 0 ±25 0 ±12 0 ±12

        Asian alone 0 ±25 0 ±12 0 ±12

        Native Hawaiian and Other Pacific Islander alone 0 ±25 0 ±12 0 ±12

        Some other race alone 167 ±78 21 ±24 9 ±11

        Two or more races: 121 ±78 0 ±12 43 ±54

            Two races including Some other race 0 ±25 0 ±12 0 ±12

            Two races excluding Some other race, and three or more races 121 ±78 0 ±12 43 ±54

Number Non‐white/minority 9,857 901 905

Percent Non‐white/minority 21.27 22.86 24.62

125 Percent of COC 26.58 AC < 125% COC AC < 125% COC

Potential Minority EJ Impact? No No

HISPANIC OR LATINO ORIGIN BY RACE
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