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Figure A1: Drilling Trends by Resource Type in Colorado, 1990-2012

34



Figure A2: Distance Gradients of Maternal Characteristics
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Figure A3: Treatment Decay within 15km
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Figure A4: Distance Gradients of Maternal Mobility
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Table A1: Selected Studies Showing Effects of Environmental Air Pollution on Infant health

Pollutant Study Location Outcomes Effects
CO Currie et al. (2009) NJ LBW 1 unit change in CO increases LBW by 8%

BW 1 unit change in CO reduces BW by 16.65g
NO2 Currie and Walker (2011) PA & NJ LBW, premature E-ZPass reduced LBW and prematurity by 10.8 and 11.8%
CO Coneus and Spiess (2011) Germany BW High exposure to CO leads to 289 g lower average BW
Particulates Dadvand et al. (2013) Multi-Country TBW Increased exposure to PM reduced TBW (-8.9g)
PAHs Dejmek et al. (2000) Czech Republic IUGR Associated with IUGR

Vassilev et al. (2001) NJ TBW, LBW Associated with LBW and TBW
Perera et al. (2005) NYC BW, gestation Associated with BW and gestation

Benzene Chen et al. (2000) Beijing, China BW Benzene exposure reduced BW by 58g
Aguilera et al. (2009) Barcelona, Spain BW BTEX exposure reduced BW by 77g
Slama et al. (2009) France BW Benzene exposure reduced BW by 68g
Zahran et al. (2012) US BW Exposure to benzene reduced BW by 16.5g

LBW Increased odds of a very LBW infant
Toulene Currie and Schmieder (2009) US LBW 2 sd increase in toulene increases LBW by 1.9%
VOCs LBW, BW Fugitive VOCs reduced birth weight and increased LBW by 0.87%
SO2 Lavaine and Neidell (2013) France BW, gestation Reduced SO2 increased BW and gestation by 3% and 1.5%

Notes: BW= birth weight; LBW=low birth weight; TBW=term birth weight; PAHs=Polycyclic aromatic hydrocarbons.
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Table A2: Characteristics of Births in Colorado, 2000-2011

All Births Residences within 5 km of well
Mean Mean Marginal effect in

birth weight regression
Characteristics of birth
Birth weight in grams 3221.96 3238.16
Gestation in weeks 38.69 38.69
Premature 0.089 0.088
Low birth weight (LBW) 0.083 0.079
Female 0.49 0.49 -115.5***
Mother’s Characteristics
Drop Out 0.22 0.19
High School 0.25 0.24 -7.619
Some college 0.218 0.231 -11.59**
College plus 0.207 0.228 5.647
Teen Mom 0.064 0.058
Mom Aged 19-24 0.28 0.26 54.36***
Mom Aged 25-34 0.52 0.54 85.09***
Mom Aged 35 and older 0.142 0.147 43.69***
Mom Black 0.030 0.011 -148.7***
Mom Hispanic 0.321 0.285 -42.06***
Smoked while pregnant 0.084 0.078 -171.7***
Married at time of birth 0.732 0.765 41.95***
Had a previous birth with a risk factor 0.238 0.239 -14.90
Parity 2.015 2.0 20.70***
Sample Size 815,760 158,428 64,081
R2 0.042
* p<0.10, ** p<0.05, *** p<0.01
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Table A3: The Effect of Extraction on Birth by Distance

(1) (2) (3)
0-1 km 0-1.5 km 0-2 km

Panel A: Birth weight
Nearby * post-drilling -35.79*** -25.55 -4.575

(11.13) (15.88) (11.65)
Sample Size 20,687 20,687 20,687
R2 0.055 0.054 0.054

Panel B: Gestation
Nearby * post-drilling -0.114*** -0.0868** 0.00534

(0.0408) (0.0385) (0.0601)
Sample Size 20,687 20,687 20,687
R2 0.025 0.025 0.025

Panel C: Low birth weight
Nearby * post-drilling 0.0170*** 0.00959* 0.000582

(0.00543) (0.00544) (0.00583)
Sample Size 20,687 20,687 20,687
R2 0.025 0.024 0.024

Panel D: Premature birth
Nearby * post-drilling 0.0215*** 0.0149** 0.000847

(0.00457) (0.00585) (0.00832)
Sample Size 20,687 20,687 20,687
R2 0.021 0.020 0.020

Note: Each coefficient is from a different regression. Post-drilling refers to births that occur after the spud
date of the closest well. Nearby is defined by the distance in each column. Standard errors are clustered
at the mother’s residence zip code. The sample is limited to residences within 5 km of a well and singleton
births. All regressions include maternal characteristics, residence zip code dummies, and quarter*year fixed
effects. See Table 3 for covariates included. * p<0.10, ** p<0.05, *** p<0.01
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Table A4: Impact of Well Location on Birth Outcomes- Comparison of Siblings

(1) (2) (3) (4) (5) (6) (7) (8)

Birth Weight Gestation Low Birth Weight Premature

Post-drilling -6.340 24.77 0.000431 0.0787 -0.0278 -0.0336 -0.0134 -0.0222
(55.16) (56.97) (0.120) (0.181) (0.0228) (0.0256) (0.0174) (0.0272)

Within 1 km 11.10 35.17 -0.00636 0.0685 0.0117 0.00781 -0.0132 -0.0126
(28.86) (25.79) (0.0789) (0.0843) (0.0194) (0.0178) (0.0373) (0.0171)

Within 1 km * post-drilling -30.86* -32.30 -0.00889 -0.0534 0.0216*** 0.0229*** 0.00362 0.00412
(15.67) (19.97) (0.0756) (0.0906) (0.00676) (0.00584) (0.0148) (0.0184)

Sample Size 4,062 4,060 4,060 4,058 4,062 4,060 4,060 4,058
R2 0.705 0.721 0.633 0.648 0.557 0.574 0.563 0.581

Mother FE YES YES YES YES YES YES YES YES
Standard Errors Clustered county county county county county county county county
Quarter*Year FE YES YES YES YES
Month*Year FE YES YES YES YES

Note: Each coefficient is from a different regression. Post-drilling refers to births that occur after the spud
date of the closest well. Standard errors are clustered at the mother’s residence county. The sample is
limited to a four-year window surrounding drilling (i.e. 2 years prior and 2 years after), residences within 5
km of a well and singleton births. All regressions include mother fixed effects. Time fixed effects are defined
at the bottom of the table (quarter*year or month*year). Maternal characteristics are included if they are
time-varying across pregnancies. * p<0.10, ** p<0.05, *** p<0.01

Table A5: Impacts of Drilling on Birth Outcomes – Well FE

(1) (2) (3) (4)
Birth Weight Gestation Low Birth Weight Premature

Post-drilling -16.45 -0.0823 0.00811 0.00103
(23.91) (0.0774) (0.0104) (0.00911)

Within 1 km 60.53*** 0.105** -0.0130* -0.0173**
(17.24) (0.0501) (0.00725) (0.00709)

Within 1 km * post-drilling -34.51* -0.0856 0.0153** 0.0191**
(19.29) (0.0602) (0.00763) (0.00820)

Sample Size 20,105 20,105 20,105 20,105
R-squared 0.080 0.049 0.045 0.045

Well FE YES YES YES YES
Distance restriction (km) 5 5 5 5

Note: Each coefficient is from a different regression. Post-drilling refers to births that occur after the spud
date of the closest well. Standard errors are clustered at the mother’s residence zip code. The sample is
limited to a four-year window surrounding drilling (i.e. 2 years prior and 2 years after), residences within
5 km of a well and singleton births. All regressions include quarter*year of birth and well fixed effects.
Maternal characteristics are included if they are time-varying across pregnancies. * p<0.10, ** p<0.05, ***
p<0.01
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Table A6: Drilling Impacts – Extended Distance

Birth weight
# wells withiin 1km * post-drilling -2.849* -2.825* -2.855*

(1.503) (1.499) (1.507)
# wells 1-2 km * post-drilling 0.533 0.510 0.455

(1.328) (1.319) (1.324)
# wells 2-3 km * post-drilling 0.318 0.308 0.248

(0.565) (0.575) (0.655)
# wells 3-4 km * post-drilling -0.0937 -0.115 -0.228

(0.321) (0.313) (0.326)
# wells 4 -5 km * post-drilling 0.0642 0.0325 0.0159

(0.392) (0.375) (0.449)
# wells 5-6 km * post-drilling -0.195

(0.381)
# wells 6-7 km * post-drilling -0.143

(0.337)
# wells 7-8 km * post-drilling -0.0750

(0.436)
# wells 8-9 km * post-drilling 0.587

(0.438)
# wells 9-10 km * post-drilling -0.891

(0.693)
# wells withiin 1km 1.421 1.403 1.441

(1.074) (1.069) (1.106)
# wells 1-2 km 0.306 0.321 0.309

(0.296) (0.293) (0.291)
# wells 2-3 km -0.539 -0.518 -0.462

(0.347) (0.345) (0.300)
# wells 3-4 km 0.238 0.258 0.322*

(0.180) (0.180) (0.176)
# wells 4 -5 km -0.0504 -0.0187 0.0326

(0.202) (0.208) (0.299)
# wells 6-7 km 0.190

(0.189)
# wells 7-8 km -0.0108

(0.264)
# wells 8-9 km -0.345

(0.329)
# wells 9-10 km 0.575

(0.383)
Sample Size 32,895 32,895 50,145
R-squared 0.056 0.056 0.056
Distance restriction (km) 10 15 15
Zip FE YES YES YES

Note: Each column and panel represents a separate regression. Standard errors are clustered at the mother’s
residence zip code. The sample is limited to singleton births. All regressions include residence zip code
and quarter*year fixed effects. Maternal characteristics are also included. Sample restrictions based upon
proximity to nearest well are labeled in ”Distance Restriction (km)”. C1 also contains the # of wells drilled
within 10km overall and before birth and C2-C3 also contain # wells drilled within 15 km overall and before
birth. * p<0.10, ** p<0.05, *** p<0.01
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Table A7: Impact of Well Location on Levels of LBW and Prematurity

(1) (2) (3) (4) (5) (6)
Low birth weight Prematurity (gestation)

2000-2500 1500-2000 <1500 34-37 32-34 <32
grams grams grams weeks weeks weeks

Within 1 km * post-drilling 0.0105*** 0.000994 0.00286*** 0.0126*** 0.00285** 0.00507***
(0.00262) (0.00159) (0.000953) (0.00239) (0.00114) (0.000677)

Sample Size 20,689 20,689 20,689 20,689 20,689 20,689
R2 0.053 0.034 0.040 0.043 0.033 0.030

Note: Each coefficient is from a different regression. Post-drilling refers to births that occur after the spud
date of the closest well. Standard errors are clustered at the mother’s residence zip. The sample is limited
to residences within 5 km of a well and singleton births. All regressions include maternal characteristics,
residence zip, and quarter*year fixed effects. See Table 3 for covariates included. * p<0.10, ** p<0.05, ***
p<0.01
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Table A8: Impact of Well Location on Birth Outcomes by Subgroups

(1) (2) (3) (4)
Birth Weight Gestation Low Birth Weight Premature
Panel A: College plus only

Within 1 km * post-drilling -41.70 -0.0688 0.0135 0.0216
(26.66) (0.0992) (0.00952) (0.0149)

Sample Size 3,355 3,356 3,355 3,356
R2 0.092 0.065 0.064 0.071

Panel B: Hispanic only
Within 1 km * post-drilling -9.605 0.00584 0.000878 -0.000983

(23.96) (0.0710) (0.0138) (0.0134)
Sample Size 6,908 6,907 6,908 6,907
R2 0.056 0.043 0.037 0.036

Panel C: White non-Hispanic only
Within 1 km * post-drilling -45.49*** -0.168*** 0.0249*** 0.0312***

(11.34) (0.0581) (0.00588) (0.00478)
Sample Size 12,902 12,903 12,902 12,903
R2 0.070 0.031 0.035 0.027

Panel D: Smokers only
Within 1 km * post-drilling -138.4** -0.263 0.0573* 0.0415

(61.00) (0.180) (0.0290) (0.0321)
Sample Size 1,703 1,702 1,703 1,702
R2 0.098 0.077 0.107 0.082

Panel E: 19-35 year olds mothers only
Within 1 km * post-drilling -46.65*** -0.134*** 0.0215*** 0.0225***

(11.70) (0.0468) (0.00650) (0.00428)
Sample Size 16,663 16,665 16,663 16,665
R2 0.055 0.027 0.026 0.022

Panel F: Moms born in Colorado only
Within 1 km * post-drilling -35.69* -0.284*** 0.0209** 0.0345***

(18.41) (0.0802) (0.00883) (0.0123)
Sample Size 4,550 4,550 4,550 4,550
R2 0.085 0.048 0.054 0.051

Note: Each coefficient is from a different regression. Post-drilling refers to births that occur after the spud
date of the closest well. Standard errors are clustered at the mother’s residence zip code. The sample is lim-
ited to residences within 5 km of a well and singleton births. All regressions include maternal characteristics,
residence zip code dummies, and quarter*year fixed effects. See Table 3 for covariates included.
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Table A9: Pre-Drilling Maternal Health and Health Care

(1) (2) (3) (4) (5)
Complications Lung Disease Labor Fetal Death Prenatal
of pregnancy Complications (male/female ratio) Care

Within 1 km of well -0.00526 0.000165 -0.0261** -0.00600 0.0283*
(0.00515) (0.00344) (0.0117) (0.0130) (0.0161)

Sample Size 15,705 15,705 15,705 15,705 15,610
R2 0.357 0.700 0.101 0.011 0.058

Note: Each coefficient is from a different regression. Pre-drilling refers to births that occur before the spud
date of wells within 5 km. Standard errors are clustered at the mother’s residence zip code. The sample is
limited to residences within 5 km of a well and singleton births. All regressions include residence zip code
and quarter*year fixed effects. See Table 3 for covariates included. * p<0.10, ** p<0.05, *** p<0.01
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Table A10: Impacts of Drilling on Fertility - County Level

(1) (2) (3) (4) (5) (6)
# births ln(births) # births ln(births) # births ln(births)

Panel A Continuous Treatments Contemporaneous # Wells Within County

# horizontal wells -0.431 -0.000629 -10.38 -0.00481* -7.307 -0.00277
(0.270) (0.00121) (6.605) (0.00248) (5.995) (0.00388)

# vertical wells 0.406 0.000623 3.692 0.00229 2.727 0.000144
(0.289) (0.00133) (2.422) (0.00138) (2.000) (0.00232)

# active producing wells 0.00728 -4.15e-06 -5.267** -0.00209*** -4.373** -0.00103
(0.00580) (3.27e-05) (2.059) (0.000718) (2.044) (0.000916)

Panel B Binary Treatments Contemporaneous Within County

Any horizontal 15.04 -0.00477 46.73 -0.000934 34.29 0.0301
(51.22) (0.0340) (108.5) (0.0451) (73.48) (0.0503)

Any vertical well -15.73 0.0290 -34.95 0.0252 -23.50 0.0313
(20.28) (0.0293) (36.00) (0.0626) (25.36) (0.0501)

Panel C Continuous Treatments Cumulative # Wells Within County

Cumulative horizontal -0.245 -0.000735 -6.705 -0.00335 -4.652 -0.00215
(0.199) (0.000874) (9.926) (0.00396) (7.802) (0.00415)

Cumulative vertical 0.219 0.000730 -0.726 0.000537 0.0303 -0.000493
(0.220) (0.00103) (1.444) (0.00140) (0.939) (0.00208)

Panel D Binary Treatments Defined by Distance to
Maternal Residence for Births in County

Any well within 5 km 86.81 0.143** 88.07 0.162***
(65.78) (0.0591) (67.26) (0.0544)

Before birth any well within 5km -89.67 -0.00159 -98.60 -0.0259 -90.93 -0.0190
(72.24) (0.0429) (79.11) (0.0343) (73.61) (0.0336)

Any well within 1 km -21.78 0.0275 -21.77 0.0401 -22.07 0.0386
(32.05) (0.0390) (34.24) (0.0420) (33.30) (0.0425)

Before birth any well within 1km 47.00 0.0279 46.35 0.00964 47.46 0.0137
(47.55) (0.0391) (51.46) (0.0417) (49.79) (0.0420)

R-squared 0.998 0.993 0.998 0.995 0.997 0.995
Sample Size 766 766 450 450 536 536
Dep Var. Mean 1065 1338 1244

County FE YES YES YES YES YES YES
Distance restriction (km) None None 5 5 15 15

Note: Each column and panel represents a separate regression. Standard errors are clustered at county. All
regressions include year and county fixed effects. Distance restriction is defined by the minimum distance
reported by a birth in the county. Panels A-C define drilling based upon the county where the well is drilled.
Panel D collapses the birth data to the county and defines drilling by maternal residential distance to nearest
well at any time and before birth for births residing in the county. Number of births and ln(births) is by
county-year. * p<0.10, ** p<0.05, *** p<0.01
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Table A11: Impact of Well Location on Birth Outcomes- Comparison of Location Fixed Effects

(1) (2) (3) (4) (5) (6) (7) (8)
Birth Weight Gestation Low Birth Weight Premature

Post-drilling -9.082 -7.909 -0.00873 -0.0695 -0.00800 0.00964 0.00433 -0.00230
(16.60) (28.77) (0.0565) (0.0647) (0.00989) (0.0121) (0.00624) (0.00798)

Within 1 km of well 37.05*** 48.47*** 0.121*** 0.129*** -0.0139*** -0.0130* -0.0228*** -0.0236***
(7.135) (10.87) (0.0219) (0.0401) (0.00242) (0.00662) (0.00216) (0.00454)

Within 1km * post-drilling -30.72*** -35.79*** -0.114*** -0.114*** 0.0144*** 0.0170*** 0.0205*** 0.0215***
(8.694) (11.13) (0.0148) (0.0408) (0.00175) (0.00543) (0.00287) (0.00457)

Sample Size 20,687 20,687 20,687 20,687 20,687 20,687 20,687 20,687
R2 0.082 0.055 0.049 0.025 0.057 0.025 0.045 0.021
County Fixed Effects yes no yes no yes no yes no
Zip Code Fixed Effects no yes no yes no yes no yes
Standard Errors Clustered By county zip county zip county zip county zip

Note: Each coefficient is from a different regression. Post-drilling refers to births that occur after the spud date of the closest well. Standard

errors are clustered according to the location fixed effect. The sample is limited to residences within 5 km of a well and singleton births. All

regressions include maternal characteristics, residence county(zip) fixed effects, and quarter*year fixed effects. County-fixed effects regressions include

county*quarter*year fixed effects. See Table 3 for covariates included. Source: Author calculations from Colorado Department of Public Health and

Environment Vital Statistics. * p<0.10, ** p<0.05, *** p<0.01
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Table A12: Main Results– Comparison of Month & Quarter Fixed Effects

(1) (2) (3) (4)

Panel A. Continuous Outcomes
Birth weigth Gestation

Post-drilling -7.909 -8.073 -0.0695 -0.0634
(28.69) (26.86) (0.0645) (0.0748)

Within 1 km 48.47*** 48.21*** 0.129*** 0.127***
(10.84) (10.89) (0.0400) (0.0415)

Within 1 km * post-drilling -35.79*** -35.89*** -0.114*** -0.113***
(11.09) (11.10) (0.0407) (0.0416)

Sample Size 20,653 20,653 20,653 20,653
R2 0.053 0.059 0.025 0.030

Panel B. Binary Outcomes
Low Birth Weight Preterm Birth

Post-drilling 0.00964 0.0112 -0.00230 -0.00316
(0.0120) (0.0120) (0.00796) (0.00831)

Within 1 km -0.0130* -0.0130* -0.0236*** -0.0239***
(0.00660) (0.00664) (0.00452) (0.00460)

Within 1 km * post-drilling 0.0170*** 0.0169*** 0.0215*** 0.0219***
(0.00542) (0.00559) (0.00456) (0.00455)

Sample Size 20,653 20,653 20,653 20,653
R2 0.024 0.028 0.020 0.026
Quarter*Year FE YES YES
Month*Year FE YES YES
Mother characteristics YES YES YES YES

Note: Each coefficient is from a different regression. Post-drilling refers to births that occur after the spud
date of the closest well. Standard errors are clustered at the mother’s residence zip code. The sample is
limited to residences within 5 km of a well, within 2 years of nearest spud date, and singleton births. All
regressions include residence zip code and time ∗ year fixed effects (month or quarter specified at bottom
of table). Maternal characteristics include mother black, mother Hispanic, mother Asian, mother education
(hs, some college, college), mother age (19-24,25-34, 35+), female child, smoking during pregnancy, drinking
during pregnancy, indicators for parity, indicator for previous/current risky birth and marital status. *
p<0.10, ** p<0.05, *** p<0.01
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Table A13: Impact of Well Location on Birth Outcomes within 1 km vs. 1-2 km, 2000-2011

(1) (2) (3) (4) (5) (6) (7) (8)
Birth Weight Gestation Low Birth Weight Premature

Within 1 km * post-drilling -37.85*** -35.22*** -0.107** -0.115** 0.0190*** 0.0182*** 0.0239*** 0.0243***
(10.71) (10.78) (0.0458) (0.0445) (0.00531) (0.00486) (0.00447) (0.00455)

Sample Size 12,079 12,079 12,080 12,080 12,079 12,079 12,080 12,080
R2 0.019 0.063 0.017 0.030 0.013 0.030 0.015 0.027
Maternal Characteristics no yes no yes no yes no yes

Note: Each coefficient is from a different regression. Post-drilling refers to births that occur after the spud date of the
closest well. Standard errors are clustered at the mother’s residence zip code. The sample is limited to residences within
2 km of a well and singleton births. All regressions include maternal characteristics, residence zip code, and quarter*year
fixed effects. See Table 3 for covariates included.
* p<0.10, ** p<0.05, *** p<0.01
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Table A14: Robustness to Distance Cut-Offs and Spud Year Restrictions – Continuous
Outcomes

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Birth weight

Post-drilling 3.287 4.448 3.643 -5.597 -7.909 15.39 -6.754 2.681 2.174
(4.169) (7.495) (6.043) (16.75) (28.69) (27.39) (5.629) (7.386) (5.749)

Within 1 km 16.19** 51.73*** 32.11*** 20.02** 48.47*** 29.19*** 20.69** 51.90*** 32.18***
(7.877) (10.60) (9.449) (8.121) (10.84) (9.534) (8.045) (10.65) (9.479)

Within 1 km * post-drilling -12.80* -36.84*** -24.54*** -17.01** -35.79*** -22.89*** -16.99** -36.88*** -24.61***
(7.061) (10.94) (8.952) (6.855) (11.09) (8.758) (7.001) (10.95) (8.988)

Sample Size 789,049 52,729 90,337 141,427 20,653 35,751 336,675 50,145 86,265

Panel B: Gestation

Post-drilling 0.0247* 0.0395 0.0448 -0.108 -0.0695 0.0195 -0.0102 0.0426 0.0489
(0.0141) (0.0388) (0.0336) (0.0778) (0.0645) (0.112) (0.0262) (0.0410) (0.0356)

Within 1 km 0.0405 0.144*** 0.0675* 0.0525 0.129*** 0.0459 0.0555 0.145*** 0.0689*
(0.0334) (0.0369) (0.0389) (0.0338) (0.0400) (0.0389) (0.0337) (0.0368) (0.0390)

Within 1 km * post-drilling -0.0514 -0.126*** -0.0836** -0.0660** -0.114*** -0.0657* -0.0669** -0.126*** -0.0847**
(0.0315) (0.0400) (0.0394) (0.0317) (0.0407) (0.0374) (0.0316) (0.0400) (0.0394)

Sample Size 788,866 52,726 90,336 141,366 20,653 35,749 336,563 50,142 86,264

Zip FE YES YES YES YES YES YES YES YES YES
Distance restriction (km) NO NO NO 5 5 5 15 15 15
Spud Year Restriction NO 2yrs 4yrs NO 2yrs 4yrs NO 2yrs 4yrs

Note: Each column and panel represents a separate regression. Standard errors are clustered at the mother’s
residence zip code. The sample is limited to singleton births. All regressions include residence zip code and
quarter*year fixed effects. Maternal characteristics include mother Black, mother Hispanic, mother Asian,
mother education (hs, some college, college), mother age (19-24,25-34, 35+), female child, smoking during
pregnancy, drinking during pregnancy, indicators for parity, indicator for previous/current risky birth and
marital status. Sample restrictions based upon proximity to nearest well are labeled in ”Distance Restriction
(km)” and Spud year restrictions limit spud dates of the closest well to be within 2 years or 4 years plus or
minus of the birth year. * p<0.10, ** p<0.05, *** p<0.01
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Table A15: Robustness to Distance Cut-Offs and Spud Year Restrictions – Binary Outcomes

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Low Birth Weight (LBW)

Post-drilling -0.00146 0.00331 0.000452 -0.00465 0.00964 -0.00666 0.00343 0.00270 0.000268
(0.00141) (0.00369) (0.00283) (0.00592) (0.0120) (0.00646) (0.00212) (0.00334) (0.00262)

Within 1 km -0.00196 -0.0138** -0.00433 -0.00503 -0.0130* -0.00301 -0.00414 -0.0140** -0.00434
(0.00290) (0.00640) (0.00465) (0.00316) (0.00660) (0.00481) (0.00307) (0.00644) (0.00467)

Within 1 km * post-drilling 0.000440 0.0172*** 0.00643 0.00470 0.0170*** 0.00576 0.00323 0.0173*** 0.00644
(0.00294) (0.00547) (0.00546) (0.00306) (0.00542) (0.00542) (0.00303) (0.00550) (0.00547)

Sample Size 789,049 52,729 90,337 141,427 20,653 35,751 336,675 50,145 86,265

Panel B: Preterm Birth (PTB)

Post-drilling -0.00306** -0.00236 -0.00293 0.00405 -0.00230 -0.00242 0.00124 -0.00286 -0.00346
(0.00155) (0.00433) (0.00348) (0.00469) (0.00796) (0.00775) (0.00232) (0.00449) (0.00359)

Within 1 km -0.00106 -0.0249*** -0.00892** -0.00507 -0.0236*** -0.00723* -0.00376 -0.0250*** -0.00893**
(0.00293) (0.00482) (0.00399) (0.00331) (0.00452) (0.00368) (0.00318) (0.00480) (0.00398)

Within 1 km * post-drilling -9.04e-05 0.0215*** 0.0108** 0.00469 0.0215*** 0.0103** 0.00281 0.0215*** 0.0108**
(0.00293) (0.00489) (0.00485) (0.00307) (0.00456) (0.00466) (0.00303) (0.00486) (0.00485)

Sample Size 788,866 52,726 90,336 141,366 20,653 35,749 336,563 50,142 86,264

Zip FE YES YES YES YES YES YES YES YES YES
Distance restriction (km) NO NO NO 5 5 5 15 15 15
Spud Year Restriction NO 2yrs 4yrs NO 2yrs 4yrs NO 2yrs 4yrs

Note: Each column and panel represents a separate regression. Standard errors are clustered at the mother’s
residence zip code. The sample is limited to singleton births. All regressions include residence zip code and
quarter*year fixed effects. Maternal characteristics include mother Black, mother Hispanic, mother Asian,
mother education (hs, some college, college), mother age (19-24,25-34, 35+), female child, smoking during
pregnancy, drinking during pregnancy, indicators for parity, indicator for previous/current risky birth and
marital status. Sample restrictions based upon proximity to nearest well are labeled in ”Distance Restriction
(km)” and Spud year restrictions limit spud dates of the closest well to be within 2 years or 4 years plus or
minus of the birth year. * p<0.10, ** p<0.05, *** p<0.01
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Table A16: Impact of Well Location on Birth Outcomes, 2007-2011: Comparison of Covariates

(1) (2) (3) (4) (5) (6) (7) (8)
Birth Weight Gestation Low Birth Weight Premature

Within 1km * post-drilling -33.84*** -30.70*** -0.120*** -0.103*** 0.0218*** 0.0203*** 0.0139* 0.0116
(10.53) (9.425) (0.0278) (0.0262) (0.00292) (0.00337) (0.00776) (0.00849)

Sample Size 9,719 9,719 9,718 9,718 9,719 9,719 9,718 9,718
R2 0.072 0.075 0.040 0.045 0.054 0.057 0.032 0.035
Maternal Characteristics yes yes yes yes yes yes yes yes
Income/insurance covariates yes yes yes yes

Note: Each coefficient is from a different regression. Post-drilling refers to births that occur after the spud date of the clos-
est well. Standard errors are clustered at the mother’s residence zip code. The sample is limited to singleton births and
the years 2007-2011. All regressions include maternal characteristics, indicators for residence zip indicators and interac-
tions between birth quarter and year. See Table 3 for covariates included. Author calculations from Colorado Department
of Public Health and Environment Vital Statistics.
* p<0.10, ** p<0.05, *** p<0.0152



Table A17: Falsification Tests on Impact of Well Location

(1) (2) (3) (4) (5) (6) (7) (8)
Birth Gestation Low Birth Premature Birth Gestation Low Birth Premature

Weight Weight Weight Weight

Baseline Estimates False Date 2 years before Spud Date

Within 1 km * post-drilling -35.79*** -0.114*** 0.0170*** 0.0215*** -3.813 -0.0544 0.000979 0.00724
(11.13) (0.0408) (0.00543) (0.00457) (29.55) (0.0890) (0.00913) (0.0136)

Sample Size 20,687 20,687 20,687 20,687 20,687 20,687 20,687 20,687
R2 0.055 0.025 0.025 0.021 0.054 0.025 0.024 0.020

Random date relative to spud date Random date relative to birth date

Within 1 km * post-drilling 6.659 -0.0768 0.00470 0.00520 13.90 -0.0641 0.00161 0.00905
(16.73) (0.0566) (0.00656) (0.00711) (14.40) (0.0470) (0.00693) (0.00695)

Sample Size 20,687 20,687 20,687 20,687 20,687 20,687 20,687 20,687
R2 0.054 0.025 0.024 0.020 0.054 0.025 0.024 0.020

Note: Each coefficient is from a different regression. See Table 3. * p<0.10, ** p<0.05, *** p<0.01

Table A18: Impact of Drilling Near Maternal Residence on Likehood of Moving

(1) (2) (3) (4) (5) (6) (7) (8)
Mom Ever Moved Mom moved btw 1-2 Mom moved btw 2-3 Mom moved btw 3-4

No Limit Main Sample No Limit Main Sample No Limit Main Sample No Limit Main Sample

Post-drilling 0.00659 -0.0598 0.00352 -0.0764 0.00667 0.0159 0.00102 -0.00889
(0.0104) (0.0795) (0.0109) (0.0777) (0.00569) (0.0294) (0.00774) (0.0644)

Within 1 km -0.0125 -0.0593*** -0.0222 -0.0773*** -0.0166 -0.0471** 0.0151 0.0272
(0.0206) (0.0225) (0.0194) (0.0191) (0.0138) (0.0201) (0.0138) (0.0397)

Within 1 km * post-drilling 0.00560 0.0204 0.00462 0.0256 0.0129 0.0205 -0.0181 -0.0352
(0.0171) (0.0245) (0.0169) (0.0235) (0.0126) (0.0216) (0.0176) (0.0390)

Sample Size 390,155 11,040 282,316 7,649 215,110 6,192 92,534 2,926
R-squared 0.113 0.115 0.076 0.075 0.117 0.117 0.114 0.160
Zip FE YES YES YES YES YES YES YES YES
Distance restriction (km) NO 5 NO 5 NO 5 NO 5
Spud Year Restriction NO 2yr NO 2yr NO 2yr NO 2yr

Dep Var Mean 0.508 0.467 0.385 0.342 0.219 0.194 0.194 0.186
% change 1% 4% 1% 7% 6% 10% -9% -19%

Note: Each column and panel represents a separate regression. Standard errors are clustered at the mother’s
residence zip code. The sample is limited to singleton births. All regressions include residence zip code and
quarter*year fixed effects. Maternal characteristics include mother Black, mother Hispanic, mother Asian,
mother education (hs, some college, college), mother age (19-24,25-34, 35+), female child, smoking during
pregnancy, drinking during pregnancy, indicators for parity, indicator for previous/current risky birth and
marital status. Sample restrictions based upon proximity to nearest well are labeled in ”Distance Restriction
(km)” and Spud year restrictions limit spud dates of the closest well to be within 2 years plus or minus of
the birth year. Main sample is defined by limiting to within 5 km and within 2 years of spud date. Columns
1-2 dep var is binary for mom ever moving across any pregnancy. Columns 3-4 limit to birth order 1-2 and
dep var is whether mom moved between 1st and 2nd births. Columns 5-6 are analogous for birth orders 7-8
and Columns 5-6 are analogous for birth orders 3-4. * p<0.10, ** p<0.05, *** p<0.01
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Table A19: Impacts of Drilling on Birth Outcomes for Non-Movers

(1) (2) (3) (4) (5) (6)
Panel A: Continuous Outcomes

Birth Weight Gestation

Post-drilling 48.02 34.87 56.48 0.0608 0.168 0.0747
(38.83) (58.93) (46.70) (0.194) (0.299) (0.140)

Within 1 km 35.65** 77.08*** 21.73 0.0664 0.1000* 0.0490
(15.57) (19.23) (22.63) (0.0545) (0.0600) (0.0693)

Within 1 km * post-drilling -44.31*** -70.32*** -27.62 -0.133** -0.118 -0.0756
(16.07) (18.86) (24.57) (0.0544) (0.0715) (0.0816)

Sample Size 40,660 5,872 26,033 40,642 5,871 26,022
R-squared 0.052 0.081 0.060 0.023 0.041 0.026
Dep Var Mean 3296 3299 3325 38.81 38.82 38.75

Panel B: Binary Outcomes

Low Birth Weight Premature

Post-drilling -0.0140 0.00226 -0.0118 -0.00377 -0.0306 -0.0242
(0.0163) (0.0208) (0.0169) (0.0150) (0.0332) (0.0160)

Within 1 km -0.00484 -0.00883 -0.00775 -0.00174 -0.0173* -0.00392
(0.00544) (0.0107) (0.00851) (0.00582) (0.00874) (0.0102)

Within 1 km * post-drilling 0.0104* 0.0157* 0.00985 0.00883 0.0160 0.00760
(0.00540) (0.00870) (0.00822) (0.00603) (0.0113) (0.0113)

Sample Size 40,660 5,872 26,033 40,642 5,871 26,022
R-squared 0.019 0.046 0.024 0.015 0.040 0.018
Dep Var Mean 0.0535 0.0516 0.0448 0.0655 0.0688 0.0616

Zip FE YES YES YES YES YES YES
Distance restriction (km) 5 5 5 5 5 5
2nd Births Only NO NO YES NO NO YES
Spud Year Restriction NO 2yr 2yr NO 2yr 2yr

Note: Each column and panel represents a separate regression. Standard errors are clustered at the mother’s
residence zip code. The sample is limited to singleton births and mothers that do not move across pregnancies
(i.e., mothers with more than one birth and same zip code). All regressions include residence zip code and
quarter*year fixed effects. Maternal characteristics include mother Black, mother Hispanic, mother Asian,
mother education (hs, some college, college), mother age (19-24,25-34, 35+), female child, smoking during
pregnancy, drinking during pregnancy, indicators for parity, indicator for previous/current risky birth and
marital status. Sample restrictions based upon proximity to nearest well are labeled in ”Distance Restriction
(km)” and Spud year restrictions limit spud dates of the closest well to be within 2 years plus or minus of
the birth year. Main sample is defined by limiting to within 5 km and within 2 years of spud date. * p<0.10,
** p<0.05, *** p<0.01
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