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ABSTRACT

This study examined the effects of hydrogen sulfide (H,S), emitted by oil and gas activities, by
focusing on migratory birds in southeastern New Mexico. Study sites were chosen in
southeastern New Mexico near the cities of Roswell, Artesia, Clovis, and Carlsbad. H,S
monitors were routinely deployed in different locations within habitat affected by oil and gas
activities for over one year. Data collection of H,S concentrations began on November 6, 2002
and concluded on August 6, 2003. Concentrations of H,S as high as3 per million (ppm)
were measured near an oil tank, near the town of Maljamar. Poi nt surveys of migratory
birds were conducted to determine differences in habitat use o acted by oil and gas

6,2003. There were statistically significant differ
individuals per point count, the average number ’
diversity, and the average concentration of H;S per pot ; ndisturbed sites
in southeast New Mexico.
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INTRODUCTION

The oil and gas extraction industry can be classified into four major processes: (1) exploration,
(2) well development, (3) production, and (4) site abandonment (United States Environmental

Protection Agency [USEPA] 1999; collectively, “oil and gas activities”). During production,

petroleum is brought to the surface and separated into its liquid and g
sulfide is found naturally in large amounts in underground natural
During oil and gas activities any impurities, like natural gas, H,S
used to enhance extraction are removed or allowed to volatili

1, sand, silt, and additives
air. Crude oil is nearly

Hydrogen Sulfide (H,S)

Hydrogen sulfide is corrosive and toxic; therefore, it is'dg 0 remove the HzS and water as
soon as possible during the conditioning process. Petrole serves have varying amounts of
H,S in them and those reserves that are i ” The process of removing
H,S during refinement and conditioning f s termed “sweetening.”
Each year, natural gas producers spend nea 1 S quality, but gas has
steadily become “dirtier” as lower quality r n devgloped (Smalley and Leppin
1998).

Organic matter alwaysg i fur and wherever it undergoes putrefaction (such as at the
bottom of a lake, degpiuntie
is converted to H,S. Na

activities (USEP . F ( olible in water and oil, so it can move great

ng production and refining, the USEPA (1999) reported that
accidental air rel eaking tubing, valves, tanks, or open pits are another source of
H,S emissions to th ironment. When natural gas is produced from the well that is not sold
or used on-site, it is ustially flared or vented, thereby releasing carbon monoxide, nitrogen
oxides, H,S, or sulfurdioxide to the atmosphere. During petroleum spills, H,S gas volatilizes to
the atmosphere before clean up. Natural gas wells and pipelines that rupture will emit methane
and H,S. As H,S is heavier than air, it will sink into low-lying areas, where it can accumulate
and concentrate.

In New Mexico, the Oil Conservation Division has rules and regulations regarding the emission
of H,S from any well or gas-producing facility (Energy, Minerals, and Natural Resources
Department [EMNRD] 1996). These rules provide for the protection of the public’s safety in



areas where H,S concentrations are greater than 100 parts per million (ppm). Generally, any
gas-processing facility where H,S gas is present in concentrations of 100 ppm or more must take
reasonable measures to forewarn and safeguard people that have occasion to be on or near the
area, Wells drilled where there is substantial probability of people encountering H,S gas in
concentrations of 500 ppm or more have warning “poison gas” signs at the entrance. Facilities
(except gas-processing plants) having storage tanks with H,S gas in concentrations of 1,000 ppm
or more have identifying signs indicating the specific protective measures that may be necessary
to protect public safety. Any well, lease, or processing plant handling gas with a H,S
concentration and volume that equates to 10,000 cubic feet per day or mere, which is located
within one fourth of a mile of a dwelling, public place, or highway, mf tall safety devices
and maintain them in operable conditions or they will establish s procedures designed to -
prevent the undetected escape of H,S as well as prepare a contig “plan for people’s safe
evacuation.

The United States Bureau of Land Management (BL ) ulations for well
leases and facilities on BLM lands in New Mexico i “

are known to occur that may pose risks to 7 owever, no Federal or
State rules identify or address the risks to
activities.

Most gas emissions can b
monitoring, inspections!
replacement of gaskets, seals, valves, tightening
and informing the workfo r burning
emissions that a " :

ntion (e, g%, preventive maintenance and
alytic converters, filters, sponges,
ections, and welding, as well as educating

tlare to release unusual pressure, and some wells
("0t natural gas will vent or flare it when there is no on-site use

ission in the first place, flaring has benefits over simple venting of
¢lls in southeastern New Mexico practice flaring. Flaring also
produces sulfur dio ch is a global atmospheric contaminant of concern.

Data on the effects of H,S are only well documented for common test animals and humans. The
following human information was included because the mechanism of H,S toxicity is considered
to be common among all vertebrates that utilize acrobic pathways of metabolism (TOXLINE
2003). The characteristics of acute H,S toxicity are dependent on the concentration and duration
of exposure. Exposure is usually by inhalation. At high concentrations (500-1,000 ppm), H,S
acts as a systemic poison, causing unconsciousness and death by respiratory paralysis
(TOXLINE 2003). After inhalation, H,S enters the circulation directly across the alveolar-
capillary membrane where it dissociates into a sulfide ion. The sulfide ion is then selectively



taken up by the mammal brainstem where it interferes with neurotransmitter levels. The sulfide
ion also reversibly interacts with a number of enzymes, proteins, and other macromolecules
including hemoglobin and myoglobin. The critical target of the sulfide ion is the cytochrome-
oxidase enzymes, but particularly Cytochrome-C Oxidase, which results in the inhibition of
cellular utilization of oxygen, which leads to metabolic acidosis secondary to anaerobic
metabolism, then to cytotoxic anoxia, and finally, cell death (TOXLINE 2003). Hydrogen
sulfide is a more potent Cytochrome-C Oxidase inhibitor than is cyanide (Smith 1991). Asa
cellular poison, the effects of H,S are seen across all organ systems and would be expected to
behave similarly in all vertebrate wildlife species that utilize aerobic metabolism such as in
migratory birds, mammals, reptiles, and amphibians.

The health effects of chronic, low-level exposure to H,S are ng efined. Exposure to H,S

ppm), people report flu-like symptoms including hea
irritation of the eyes, nose, and throat, fatigue, insond ces,
Institute for Occupational Safety and Health [NI@ . Lg ind-death in
small animals occurs when H,S gas levels exceed 50 illion (ppm)«{Dahme et al.
1983). At higher concentrations (250-500 ppm), H,S act spiratory irritant, which can lead
to a pulmonary edema (TOXLINE 2003

The odor threshold for humans begins at 0.003= i ily eptible at 1 ppm, and is

reminiscent of rotten eggs at 3- 30 ppm. A i5'described from 30-100 ppm
above which rapid olfactor ; oA, Prolonged exposure to lower
concentrations may also re ' nembrane necrosis. The smell of
H,S is not a reliable

exposed to chronic he : to clean air will recover with no ill

ck, south of State Highway 70, north of State Highway 31, and
of the Mescalero Sands have been designated as a National

area as part of the Great Plains Province, while Dick-Peddie
(1993) further identifiegd this area as Plains-Mesa Sand Scrub due to the presence of shin-oak
(Quercus havardii). This region contains the petroleum resources of the Permian Basin that
produce annually about 65 million barrels of crude oil and natural gas, providing more than
5,500 jobs and associated revenue (EMNRD 2000).

There is a community of plants and animals called a sand shinnery associated with the Mescalero
Sands (Peterson and Boyd 1998). Shin-oaks co-dominate the sand shinnery vegetative
community along with tall grasses and forbs. Sand shinnery communities comprise the largest
stand of oak in the U.S. and occupy nearly six million acres in northern Texas, western



Oklahoma, and southeast New Mexico. This shin-oak forest is only 1 to 4 feet tall and is
composed of ancient plants, most of them hundreds to thousands of years old (Peterson and Boyd
1998). Two species of wildlife characteristic of the sand shinnery community are the lesser
prairie chicken (tympanuchus pallidicinctus), known for its courtship rituals, and the sand dune
lizard (sceloporus arenicolus). Both are candidates for Federal listing under the Endangered
Species Act (ESA). Common migratory bird species of the study area were described by

Peterson and Boyd (1998). These include mourning dove (Zenaida macroura), scaled quail (Callipepla
squamata), and common roadrunner (Geococeyx californianus) (Table 4 for other species found in the area, including scientific
and common names).

Avian Survey Objectives

Very few studies have measured natural or accidental expos
we quantified the concentrations of H,S in the environm
monitors. Few studies have been conducted on the ha

impacted by oil and gas activities.

Point counts are one of several methods
total of all the birds detected visually an
fixed period of time. Various methods hax
1993). Other techniques include nest moni
line transects, and spot mapping. The point
and has been adopted as thestandard method f

st method for most surveys
(Huff et al. 2000).

d intensive point counts are placed within
extensive point count route should

erred. Systematic placement often includes placing
or trails (Ralph 1993).

ounding habitats, many researchers feel that tertiary road

d in approximately the same proportions as off-road surveys

Ed ly all habitats, more than 99 percent of individuals are detected
within 125 m of the r (Thompson 2002). The minimum distance between point counts
in wooded habitats i meters and 1000 meters in open habitats (Smith et al. 1993). Point
counts last for either 5 or 15 minutes depending on the distance between survey sites, the amount
of time available for point counts, and the type of habitat survey sites are in (Ralph et al. 1993).
The size of the point count survey site ranges from a circle with a radius of 25 to 50 meters
(Thompson 2002). The use of two observers for point counts increases the accuracy of the
results (Nichols et al. 2000). The use of point counts was used to measure the effects of oil and
gas activities on migratory birds.

(Ralph et al. 1991



METHODS

To monitor H,S, accurate to within one ppm, monitors (Odalog H2S Gas Logger, App-Tek
Internatinal Pty. Ltd., Munich, Germany) were deployed in 17 different locations within a variety
of habitats. Monitors were deployed in areas that were considered “disturbed” if they were
within 25 meters of oil pads, drill rigs, oil storage tanks, or oil pumps and in areas that were
considered “undisturbed” if they were at least 250 meters from oil pads, oil wells, oil tanks, or oil
processing facilities. The monitors were placed within 1-10 meters of this equipment for
disturbed sites and within areas that were at least 250 meters from oilgpadskoil wells, oil tanks, or
oil processing facilities for undisturbed sites. The H,S monitors ined a data logger within

two to four weeks to a new site. Data collectlon of H,S concey i on November 6,
manufacture’s

ber 21,
daleng tertiary reads. A
randomization program was
istance between point count

2002 and concluded on August 6, 2003. Surveys were
systematic gridding of points along roads were implemen
used to choose these tertiary roads amo

ftial test testing the

f similar habitat showed

no differences (t-test, P = 0.69). ‘ & that were seen or heard within

the point count circle wer j
e . The average concentration of H,S was

also recorded with ash fodels HS560, Industrial Scientific,

Oakdale, Pennsylvania)

Data were g¥aluz ing! i undisturbed or disturbed) and season. In each
data set ] _ numiber of species, and the number of individuals of each

specig mber of birds per point count, the average number of
species ber of individuals of each species per point count, and
the average S gas per point count location were calculated. Differences
between the a irds per point count, the average number of species per point

count, and the ave ntration of H,S gas at the disturbed sites and the undisturbed sites
of t-tests (Schefler 1969). Differences between the average
numbers of individuals of each species per point count were determined with the use of a rXc
contingency table (Sc fefler 1969). The statistical threshold of acceptability that was used was P
<0.05 (Schefler 1969).



RESULTS

Long term Hydrogen sulfide monitors were placed to monitor H,S concentrations at 7 oil pumps
and 8 oil tanks for periods averaging 2 to 3 weeks at a time (Figures 2 through 17). The average
concentrations of H,S measured ranged from 3 to 5 ppm. The highest concentration of 33 ppm
was measured near an oil tank (North 32° 49' 54" by West 104° 02' 41").for a period lasting
about an hour. A concentration of 27 ppm was measured at an oil Orth 32° 36' 48" by
West 103° 18' 44") for a period of 2 hours (Figure 13). H,S mo were placed twice in
habitat that was unaffected by oil and gas activities and the avera ntration of H,S at these
two areas was O ppm.

.1). The average
tes was 1.3 (S.D.=1.2)

number of species counted per point count !
e average number of species

and 0.5 (S.D. = 0.7) at the di

of H,S present at the und . 8.D. = 0.3) and at the disturbed sites was
| ically significant (t-test, P < 0.01).

d sites (Table 2, Figure 19). The average number of individuals
t the undisturbed sites was 1.5 (S.D. = 1.4) and 0.2 (S.D.=0.5)
statistically signific ¢st, P <0.01). The average number of species counted per point count

survey at the undisturbed sites was 0.9 (S.D. = 0.1) and 0.2 (S.D. = 0.1) at the disturbed sites.
The observed difference was statistically significant (t-test, P < 0.01). The observed differences
in species composition at the undisturbed and disturbed sites were statistically significant (rXc
contingency table, P < 0.01). The average concentration of H,S at the undisturbed sites was 0.2
ppm (S.D. =0.5) and 1.2 ppm (S.D. = 0.6) at the disturbed sites. The observed difference was
statistically significant (t-test, P < 0.01).

During the summer survey season a total of 26 point count surveys of birds were conducted on
undisturbed sites and 33 point count surveys were conducted on disturbed sites. A total of 54



birds representing 15 species were counted on undisturbed sites and 15 birds representing 5
species were counted on disturbed sites (Table 3, Figure 20). The average number of individuals
counted per point count survey at the undisturbed sites was 2.1 (S.D. =2.3) and 0.5 (S.D. = 0.8)
at the disturbed sites. The observed difference in the average number of individuals was
statistically significant (t-test, P < 0.01). The average number of species counted per point count
survey at the undisturbed sites was 0.9 (S.D. = 0.1) and 0.3 (S.D. = 0.5) at the disturbed sites.
The observed difference was statistically significant (t-test, P < 0.01). The observed differences
in species composition at the undisturbed and disturbed sites were statistically significant (rXc
contingency table, P < 0.01). The average concentration of H,S at the undisturbed sites was 0.3
ppm (S.D. = 0.5) and 2.0 ppm (S.D. = 1.6) at the disturbed sites. Th tyed difference was
statistically significant (t-test, P < 0.01).

point count surveys were conducted on disturbed sites. ; irds Bepresenting 40
species were counted on undisturbed sites and 58 bir hti re counted on

was 2.6 (S.D.=3.3) and 0.5 (S.D. = 0.9) at the disturbed
statistically significant (t-test, P <0.01). The average nu
survey at the undisturbed sites was 1.1 (& 0.9) and 0.4
The observed difference was statistically signif
in species composition at the undisturbed
contingency table, P = 0.04). The average
ppm (S.D.=0.4) and 1.6 pp D.=

statistically significant (t-1¢§t

species counted per point count
0.6) at the disturbed sites.

). The observed differences

ically significant (rXc

undisturbed sites was 0.2




DISCUSSION, CONCLUSION, & RECOMMENDATIONS

Studies have found that habitat disrupted by oil and gas activities negatively impacts populations
of birds. Migration routes of waterfowl are often changed and the breeding success of waterfowl
decreases as a result of oil and gas activities (Johnson 1998 and Monda et al. 1994). Populations
of birds of prey dramatically decrease when oil wells are placed within habitat they occupy
(Squires et al. 1993 and Van Horn 1993). Many species of passerines have also been impacted
negatively by the building of oil well sites (Baker 1987).

While the concentrations of H,S that effect mammals have been stu concentrations of
H,S that effect avian species are relatively unknown. Siegel and s (1986) examined
ambient levels of H,S at Sulphur Bay Wildlife Area in New Z . Where shorebirds were
exposed to concentrations of 0.125 to 3.90 ppm. They found ‘ { birds used this

habitat compared to similar wetlands without detectable . authors suggested

in Alberta, Canada on wildlife (New Norway Scientifi
between S and 10 ppm were documented and birds and s
area after the blowout (New Norway Scientific Committee,
concentrations of H,S, as low as 5 to 10 :

mals were absent from the study
This suggests that low

There was a statistical differe i g “ndividuals counted per point count,
he spemes composition, and the

alter the composmon of avian
avored avian species adapted to feeding

actlvmes coftains fewes age by habitat specialists such as the lesser
v <ovyand burrowing owl.

RECOMMENDATIONS

Further long term studies of the effects of oil and gas activities on habitat usage by migratory
birds are needed. Restoration of habitat affected by activities of oil and gas is needed to preserve
migratory bird populations and species diversity.
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Figure 10. Graph of Hydrogen Sulfide Concentrations Near an Oil Storage Tank (North 32° 36'
48" by West 103° 18' 44") for January 23, 2003- February 11, 2003.
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Figure 12. Graph of Hydrogen Sulfide Concentrations Near an Oil Storage Tank (North 32° 52'
43" by West 104° 04' 32") for March 4, 2003- April 16, 2003.
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Figure 13. Graph of Hydrogen Sulfide Concentrations Near an Oil Well (North 32° 49' 54" by
West 104° 02' 41") for March 4, 2003- April 16, 2003.
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Figure 14. Graph of Hydrogen Sulfide Concentrations Near Mathers Natural Area (North 32°
48' 14" by West 103° 56' 27") for April 23, 2003- June 28, 2003.
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Figure 15. Graph of Hydrogen Sulfide Concentrations Near an Oil Well (North 32° 42' 21" by
West 103° 46' 12") for April 23, 2003~ June 28, 2003.
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Figure 16. Graph of Hydrogen Sulfide Concentrations Near an Oil Storage Tank (North 32° 48'
10" by West 103° 45' 31") for June 28, 2003- August 6, 2003.
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Figure 17. Graph of Hydrogen Sulfide Concentrations Near an Oil Well (North 32° 45' 16" by
West 103° 36' 39") for June 28, 2003- August 6, 2003.
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Figure 18. Graph of Species Composition Present at Undisturbed and Disturbed Sites for the
Winter Survey Season.
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Figure 19. Graph of Species Composition Present at Undisturbed and Disturbed Sites For the
Spring Survey Season.
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Figure 20. Graph of Species Composition Present at Undisturbed and Disturbed Sites For the
Summer Survey Season.
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Figure 21. Graph of Species Composition Present at Undisturbed and Disturbed Sites For the

Entire Survey Season.
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DRAFT

Appendix A, Dala Set for Undisturbed Sites Including Survey Number, Date, Latitude, Longitude, Appendix A. Data Set for Disturbed Sites Including Survey Number, Date, Latitude, Longitude,
Total Namber of Birds, Number of Specics, H28 Concentration for Each Survey. Total Number of Birds, Number of Species, H2S Concentration for Bach Survey.
H28 H28
Latide Longitude Concenl Latitude Longitude Coneen
{Decimal {Decimal Number off ration {Decimal (Decimal Total # of [ Number off ration
Survey # Date Degrees) Degrees) N Species _{(ppmy | Survey # Date Degrees) Degrees)  iBirds  iSpecies {(ppmy |
i 11/21/200 47.198 104 12,175 11 4 /2172002 3245897 104 12,439
2 11/21/20¢ 46.599 04 12,26 /2112002 245.22) 04 12.567
3 14/21/20¢ 43.800 4 12.68 £21/20 44.503 0412627
4 11/21/20 43.124 04 12.73. g 4 121720/ 41.705 04 12,828 0. 1
5 11/21/20¢€ 3242378 .27 o S 121/20¢ 40.93 4 12.855
6 11/21/2002 3239473 104 13,329 6} 11/21/2002 40.24 4 13.169
7 11/21/2002 3238218 104 13.478 3 73 11/21/2002 .81 4 13,419
8 11/21/2002 3237.594 104 13,494 9 8 11/21/200: .91 4 13.511 4
9: 11/21/2002 3234.875 104 13, 1 9i  11/21/200. .30, 4 13.555 i
0 11/21/2002 3234.107 104 13, 0 11/21/200; 57 4 13.523 i
12/3/2002 32 41,506 03 53, 11 £3/200; 41.63: 103 56.499 0 )
12/3/2002 3241.345 03 54,174 8 2/3/200 41,84 103 56.970 2 i )
1 /31201 41.. 03 55,00/ ‘d /. 41,21 103 §7.395 i i 2
14 /3120 . 03 55.75. o] 0 8. 4 2/3/2 240.73 103 58.077 1 1 2
15 2/3/20 2 03 59.51 §‘l 3 s /372 40.27 103 $8.967 i 1 2
1 /3/20 32396 04 00.23 i i 6 24312 39,45 104 01.062 0 ) 2
1 /3/2002 32382 01.261 Qj 0 7 /372 38.83 104 01,297 0 0 i
1 12/3/2002 32 38.050 4 01.799 8 /31200 L4001 104 02,573 2 2 2
] 12/3/2002 3239368 )4 05.306 1 9 /3/200: 212 4 03.346 0 i
2 12/3/2002 39. 104 06.393 0 12/3/200. 053 4 04.194 2
7112003 46, 03 46.001 1 1712003 45.488 3 46.83
/7/2003 464 03 46.4 0l 0 1/7/2003 3245.015 03 47,16
1772003 46,121 03 46. 5 /7/2003 2 44.674 03 47.56
4 1/7/2003 42,749 03 47.806 4 2003 2 44.130] 03 47,74
1/7/2003 42,2691 103 47.806 25 2003 243,531 103 47,731 4
177/2003 41710 03 47.806 H 26 1712003 39.719] 103 47.798 0
2 11712003 .098 03 47.806 i 27 /71200 39.206] 103 47.785 2
28 /712003 40331 03 47.806 5 28 /71200 38.6911 10347.785 3
/712003 39. 03 46.008 12 3 29 111200 2 38,06 103 47.882 0
1712003 39. 03 45.236 7 2 30 1712003 2 39.41 103 46.657 0 0
/2372003 49, 03 31.765 1 4 31 1/23/2003 3249623 103 34.519 0
/2372003 49. 03 32398 32 /23/2003 3249371 10335.113
/2372003 49, 112 i 33 /232003 3249.168] 103 35.604
/2003 49, 731 4 4 /23/2003 32489321 10336160
/2312003 48.244 17 3 S /23/2003 2 48.685 103 36,718 1
/2372003 48.12 392 2 1232003 2484771 103 37.190 2
/23/2003 48.26 944 8 7 /2312003 248.37} 103 39.515 L]
123/2003 48.09. 40,662 3 ! /23/2003 A8.2691 103 40.06} L]
423/2003 48.12 41.266 2 1/23/2003 48.475 103 41.626 0 L} 3
4 /2312003 2 48.702 42.100 0 4 /2312003 49.093 3 42,697 1
41 2/11/2003 2 46.944 4 01.17 4 2/11/2003 608 4 01,177 2
42 2/11/2003 3246429 4 01,17 0 2/11/2003 48.04 4 01,176 ]
43 /1172003 2 45,3601 4 01.06. 0 43 2/11/2003 41.57 01.275 9 i
4 /11/2003 2 44.863 4 01,07 a 0 44 2/11/2003 45.84 104 01,181 1] ] 2
/11/2003 .834 .73 4 0 45 2/11/2003 1.03 103 58.713 ] 9
4 /11/2003 50.392 .64 [ 0 46 2/11/2003 2.04 103 58.331 0 0l
4 /11/2003 3251, .64 0 47 34472003 3252523 104 02.62 0 0
48 2112003 32 52.34 .87 L] 48 34472003 325091 104 02.241 () ]
9 3/4/2003 3253.78. 201 0 49 k1LY 3249976 104 02.244
3/412003 3253.21 .200 0 0 34, 324941 104 02.22
37412003 3250376 222 ] 40372 .34 04 02.0
31472003 0.835 4 04.304 0l 44312 .34 04 00.57
4/3/200) 2366 104 02,24, 4/3/2! .35 03 58.998
4 41312003 169 402.93 413721 .41 03 §8.162
5 4132003 ,337 4 01.274 13120 52.35 03 57.449 i
6 41312003 3252345 4 59.666 4/3/2003 52.360{ 103 56.776 2
7 41372003 2 52.842 104 58.861 4 0 4/3/2003 54.8901 103 56.705 2
8 4/3/2003 4.84 103 $7.774 38 4/9/2003 04 03 55.58; '] 2
9 47312003 4. 103 55.964 392 4/9/2003 .343 03 55,6 1
60 41312003 4. 103 55.375 0 4/9/2003 924 03 55.6 1
1 41312003 972 03 55.444 4/9/2003 27 03 55.6
2 4/9/2003 374 03 55.572 0 4/9/2003 50.82 03 4
3 4792003 03 55.856] 3 4/9/2003 2498520 103
419/2003 4 103 56.371 1 i o] /9/2003 3249.280¢ 103 56.
41972003 4 103 55.603 0 0! 0 4/9/2003 2 48.809 03 56.26
419/2003 03 54.515 6 H e 66 4/972003 2 48,229 03 56.169
47912003 3 1 3 54.4961 1 67 4191200, 49.727 03 54.487
8 4/16/2003 48.112 04 01.179 3 68 4/9/200; . 03 54.884 1
69 471612003 46.812 401,177 4 £9 4/9/200. . 03 55.259
70 47162003 46.242 4 01.180; 70 4/9/200; .34 03 55,264
7 471672003 2 45.106 104 01.034 i /2003 .03 03 54.80 1
7! 4/16/2003 245.340 104 00,460 i 2 4/16/2003 47.506 104 01.24: i
7. 4/16/2003 243.319 103 59.878 i 3 4/16/2003 45.703 04 01.1 ] t
74 4/16/2003 2.45.208 03 59.290 0 ] 4 4/16/2003 44. 04 01.0 [{] H
75 4/16/2003 45.591 03 59.069 [ 0 7 4/16/2003 32474 04 00.74 0 i
76 4/16/2003 46,112 03 59,064 1 7 4/24/2003 33001 03 59.01 ¢ [
7 4/16/2003 46,612 03 56 2 7 472412003 36.8 103 58,885 0 i
78 4/16/2003 2 46.959 103 59,546 7 412412003 37, 03 58.885 0 i
79 4/16/2003 46.977 10400.116 i Q 7 4/24/2003 57.365 03 57.992 il 1] o
80 4/16/2003 981 104 00.714 2 Q 472472003 57.354 03 57.481 9l [ 9
8 4124/2003 319 103 59.128 i ] 412472003 6.944 03 54179 2 i
8. 4/24/2003 .802 103 1 0 412412003 67261 103 53.889 i 1
8. 4/24/2003 252 103 [1] 0 0 472412003 7.078] 103 52.745 i i
4 4/24/2003 .638 03 2 4 /281200, 45.112 103 §3.141 0 3
3 4/24/2003 021 03 59. 2 /28/20 45.757 103 53.253 0 0
472412003 32 58,460 03 59,1281 3 861 6/28/201 32 45.16 103 52,621 i
7 4/24/2003 3257.922 103 59.127 Q 1 87 6/28/2003 324517, 103 52.10 i
88 4124/2003 . 103 $9. 1 i H 88 6/28/2003 32 44.57 03 53.16 4
89 412412003 . Q93 2 ] 89 6/28/2003 44.119 03 53.31 4
20 412412003 .34 03 56.6. 1 i 96 6/28/2003 43.214 03 $3.10! 2 4
2 4/24/2003 3257.846 03 56.04; 2 1 9 6/28/2003 46.034 03 46.613 i 3




DRAFT

Appendix A. Data Set for Undisturbed Sites Including Survey Number, Date, Latitude, Longitude, Appendix A. Data Set for Disturbed Sites Including Survey Number, Date, Latitude, Longitude,
Total Number of Birds, Number of Species, H2S Concentration for Each Survey. Total Number of Birds, Number of Species, H2S Concentration for Each Survey.
H28 H28
Latitude Longitude Congen! Latitude Longide Concen!
{Decimal {Decimal Number of|ration (Decimal (Decimat Total # of | Number of|sation
Survey # Date Degrees) Degrees) N Species _|(ppm) Survey # Date Degrees) Degrees) Birds Species [ {ppm)
92 4/24/2003 7,178 03 55.504 i H 0 /2812003 2462531 103 46.162 0 ] 2
93 4/24/2003 7.474 03 54812 i 1 0 /2812003 46,246 103 45.396 g 0 2
4 4/2402003 A 03 53,236 i 9 /28/2003 46,252 103 44.863 ) i
/28/2003 45,387 995 3 d '3 /28/2003 45,8841 1034565 0 i
6 /28/2003 45.245 859 4 /28/2003 45.027 03 45.92 4
7 /28/2003 32 44.986 313 i 97 /28/2003 43,8281 103 4547 7
8 28/2003 44.750 103 51.966 i 98 6/28/2003 43.646 03 46,08 3
2 287200 44.495 103 51,638 2 H 99 717/2003 48.549 03 45.748 [
100 /28/200. 44.220 03 51.351 2 ! 160 717/2003 3248.552 103 45.257 H
10t /28/200 45.457 03 45.387 2 iol 717/2003 32 48.009 1034513 1
102 6/28/200. 44.816 03 45. 3 192 117/2003 3248968 103 1
103 6/28/2003 44.392 03 44, 0 103 717/2603 3249.560 103 52. 1
104 /28/2003 44.095 03 45. 1 104 117/2003 3249.7571 103 52,799 1 1 1
10! /17/2003 48.549 03 45.524 2 i i 105 1772003 32493 103 52,686 1
106 /17/2003 .. 03 55.48: i ] i 106 11772003 32489 03 54.395 g
0 /177200 N 03 55.48 0 [ 107 71712003 333 03 54.861 g
108 117720 Al 03 55.81 Q [ 108 7/17/2003 2 03 55.644 g
109 8/6/20¢ 46.184 03 36.409 4 1 109 7/17/2003 2 03 55.274 ¢
110 8/6/2003 32 46.556 o2 2 i 0 10 /6/2003 45.626 03 36.409
il /6/2003 32 47.667 03 S 5 1 ] 1 /6/2003 44.697 03 36,544
i1 /6/20¢ 48.037 03 ) 1] 0 /6/2003 3244.090 03 36.599
il /61200, 48.407 103 34.75 1612003 3243.622 03 35.854
i14 /61200 48.781 03 34.43 4 16/2003 2 43.001 03 35.842
115 /6/200, 49.473 03 33.974 S 1612003 2430107 103 36,122 4
16 /6/200. 43.8281 103 36.2 0 /6/2003 242772 103 36.597 [ I
17 /6/200. 42.769 03 35, 2 H
i /6/2003 42.4. 03 35. H )
i /6/2003 42.1 03 36. 2 1 H
i /6/2003 41.8 03 38. 0 [ 0




DRAFT

Appendix B, Data Set for Undisturbed Sites Including Survey Nurmber,
Date, Latitude, Longitude, and Specics Composition for Each Survey.

Longitude
Latitude (Decimal {(Decirmat Black Thoated  |Brewer's Blsck  |Brown Hesded Cormon Curved Bill
{Survev |Date Degrees) Degrees) A Kestrel {Bells Vireo |Bewicks Wren __|Black Phoebe _ ISpurrow {Bird Cowbin Cactus Wren | Common Grackle [Nighthawi: Comenon Raven  Crissal Theasher {Thrasher Dusky Flveatcher | Europesn Starling
1 32 471981 10412175
2 3246599 104 12.262] i
3 32 43,800 104 12.631] 2
4 3243124 1
3 3242378
I3 3239373 i
7 3238219 3
3 3237594
B 234875 10413536 3
10} 1172172003 231,107 10413550
it 12372002) 2 41.5061 103 53.533 3
3241335 10353174 1
3241333 103 55.009
3241339 103 55.752
3 3239319 10359512 2 3
1 ! 3239.611 10400.238
17 127372007 3238270 10301261
18
19
20 3239.513
3246822
3
1
5
3
1
10332.398
10333112 3 2 5
10333.731|
10337.717|
103 38 352
10338944
103 40.662
103 41.266
103 42,100
at 2112003 3246948 10401178
42 i vz&l 3236479 10401176
3 21172003 3235360 104 01,063
= 271172003 | 3244865 16401.078
a5 21172003] 3249.834
3250392
3251.59
a3} 3252347 103 57.871
9 1412003 32353782 10402701}
0 /472003 253.217 10402.200]
1 /472003 50.376] 10402277
2 /372003 50835 103 03.304
53 43/2003 1.366] 10402.243 i =
1 41372003 1.369] 10402937
s 4/3/3003‘ 252,337 10401372
3 252345) 10359.666}
7 3 52.842 104 58.861
g 352331 10357774
251339 103 55,961
254712 103 55375 2
& 3253972 103 55,438 1
P33 4972003 3353371 103 55.572
& 4973003 3250316 103 55,556
61 2572003 3248011 wssﬁ:ml
& 3875003 3251548 103 55.603
% 47972003 251.256 10353515
67’ 4972003 2 50811 103 53.496]
68( 11672003 743,112 10401179 1
65, 471672003 2 46.812] 10401.177 [
0 471672003 2 46242 10401180
1 1672003 3235106 1001038
2 31672003 3235 ,340! 10300.360
3 271672003 3243319 103 59.878
4 71672003 103 59,:90'
5 162003 103 39.069]
6 1672003 10339064
-771 1672003 103 55.056 1
78] 1672003 246959 103 59.536]




DRAFT

Appendix B. Data Set for Undisturbed Sites Including Survey Number,
Date, Latitude, Longitude, and Specics Composition for Esch Survey.

Longitude
Latitude (Decimal {(Decimsl Black Throated  |Brewer's Black  {Brown Headed Cormmon Curved Bilt
|Survev Date | Deprees) Degrres) Anrican Kestrel | Beif's Virco |Bewicks Wren _ [Black Phoebe  ISparow {Bid Cowbird Cactus Wren __|Cotmmon Grackle {Nighthdwk Common Raven |Crissal Thrasher | Thrasher Dusky Flyeatcher {European Stalin,
) 411672003 3336977 10300.116,
30 371612003 2 46,981 10400.71%
81 40472003 02319, 5 3
82 42472003 01509 1
83 32377003 01352 103 55,133
83 472372003 3259638 103 59,133
32358001 10339.127 3
3258460 10359128 1 2
3257972 103 sam'
257363 103 59123}
3257.253 10336927
349 10356638] 1
846 103 $6.045]
178 103 55.503(
174 163 34312
916 103 53,236
3 33,387 103 32.995
2 45.245 103 52859 t
s 2 33986 103 52.3131 1
& 234 1.966
9 &2472003 32138 1638
100 672872003 3244, 351
101 62872003 2 4 10343387}
102 6728/2003 244816} 103 453871
lT)d 62872003 2 44.392! 103 44 ﬁl
104 62372003 2 41095 10345375
105 TIT/2003 2 48,539 103 45524
106 711172003 2 56,330 103 55,485 T
107 1712003 2 51,707 10355.485
108 701772003 252097 10355.815
109 /672003 2 46,183 10336.409 E3
110 8/6/2003 2 46556
i $/672003 2 47.667
12 876/2003 2 48.037
113 87672003 3248407 3
114 37672003 3248781 i
115 37672003 3249473
116 876/2003 2343828 103
17 /672003 241769! 103 1
118 1672003 H 41430! 103 35
113 8672003 2 42,182, 10336321
120] /672003 2 418051 103 36.053]




Appendix B. Dats Set for Undisturbed Sites Including Survey Number, DRAFT
Date, Latitude, Longitide, tnd Specics Composition for Each Sirvey.

Longinude
Latitude {Decimsl{(Decimst Groater Northern Mocking| Scissor Taited
Survey # Date Degroes) lDegmcs) Grav Viro |Rosdrumacr Horped Lask House Sparvow _ {Lucy's Warbler ing Dove | Northem Harrier {Bird Pyrrhulosis |Red Toiled Hawk |SavsPhocbe  IScated Quait _IFivesscher Virginia's Warbler] Varied Bunting
2 47193 104 12175 1 1 3
236595 104 12263 s
2 43.800] 104 12.681
43.124 104 12.733
42378 163 12773
39473 10213375
toria
1
1

1o

321,345 103 53.174 3 1
731333 103753.009
241.339 10355.752
3239319 10359.512 T
3239611 10400.238 1
373870 10401.261

18] 27372002 3238030 10401.799
19] 2/3/2002 3239.368: 104 osaﬁ{ 1
20 2372003 3239513 10406393 3 T

21 1772003} 3246822 103 46,008 3
22 lﬂlzDDB} 3236481 103 46475

g\i 1772003 236121 103 26.829|
EX) 17772003 342.749
251 2 42.269
zg{ 231710 i3 1
27 241098
231 2 40.331 Z
29 239 s 3
0] 239,502 3
1 2 49.670 1 7

2 49,670 3
3 2 39,670/

2 49,6701 7
35 12732003 2 48244 10337717} [
36| 172372003 248125 103 33.392! B
3 172372003 248367 10338.934 1 7
3 172372003 2 48093 103 40,662
3 172377003 2 38,127 103 41.266
30 172372003 238702 103 32,100
1 21172003 246914 10401178}
3 236429 104 9_1;1_79{

235360} 163 01.063

108 oxmsl
103 58,738

_* 350397 103 58,648
37| 1172003 2 51,599 103 53,636/ 1
48] 21172003} 252,347 103 $7.871 1
491 3/420031 3253782 1002201}
50 3253217 10402300}
st 3250376 10402227 1
32 i 10403308
53 32 10402.243 =
7] 372003 3251369 10402937

252337} 10408.274

252,345 103 59.666

252842 104 38,861 3

2 54841 103 57.77

3 53,839 10355961

2353712 103553

253972 103554

253373 103555

230.316] 103 55,3361

248011 10356371 1

251,548 103 55,603
10352515 3
103 54.496 1
10301179 b3
10401177

3246.1121

6|
77! 116003 | 3246612

78] 3716720031 3336959




Appendix B. Data Set for Undisturbed Sites Including Survey Number, DRAFT
Date, Latitude, Longitudc, nd Specics Composition for Esch Survey.

Longitude
Latitude (Decit i Greater Northerm Mocking| Scissor Tailed
|Survev 2 Date Degrees {Degrees) Gray Vireo |Rondrunner Homed Lk |House Sparrow _ |Luev's Warbler ing Dove |Northern ftuvier |Bird Pyrrhuloxia Red Taited Hawk |SavsFhocbe __ |Scaled Quail _ivesteher Virginia's Warbler] Vaicd Bunting

79 4/1672003 26977 104 00116
20/ 2131672003 931 104 00,714 2
81 42472003 2319
83 ATXAN003 i3 01.809 3
) 372373003 1252
34 4242003 2 59.6381 103 59.133 2
85 47242063 2 58021 103 59.127
m 472472003 13 58.460 103 59.128
87 32472663 257972 103 59J!7l
8% 472472003 757363 10359.128

9 372372003 32572531 10356922

90 412472003 3257.349 103 56.638

1 32003 3257.845| 163 56.045; 2

2 42472003 32 un! 103 55,5081
93 472412003 3257378 16354813
54
95

3
96 & 3 35215 163 52.859 3
37'{ 62872003, 2 44986 103 52313
98 3472603 32 .u.'lsol 103 51.966 T
99! 62872003 3242395 El
100 £ 1
161 2
102
103
104 1]
105 3248549 10345524 2

32 50,330! 103 55.485 11
2 $1.707 103 55,485

2 52 .097! 103 55.815
246,184 103 36402

2 31 -.5561 103 36245 1
2 42,667 10335758

.. 103 33,758} 3
3248037] 10335300
[1%] sza:oosi 328,307 103 31755
4 8/6/2003 ! 3248781 103 34.433 |
1is Ei&".DOB] 49.373 103 33.974
116 /672003 43328 2
117 }/672003 42769 1
118 3/672003 42430 ¥
ue‘ R/672003 42182
120 81672003 3241805 103 36.053|




Appendix B. Data Sct for Undisturbed Sites Including Survey Number,
Date, Latitude, Langitude, s Species Compasition for Each Survey.

DRAFT

{survey #

Longitade
Decimal

Degrees) Flyeatcher

Western Kingbird

Western Meadow:
$ark

'Western Serub Jay]

‘Western Wood
Peewee

White Crowned

{spamon

White Winged
Doved

Yellow Billed
Cuckoo

Yellow Headed

Black Bird

Veltow Rumped
Warbler

104 12.175

103 12262

104 ¥2.681

104 12733

104 12,773

104 13.329

104 13.478

104 13.494

103 13.536]

104 13.550

103 53.533

103 54.174

239.611

103 55.009

ts

103 55.752

103 $9.512

2 38.270

104 00.2381
104 05.261

3238.050 104087991
3239368 104 05.306
3239313 104 06393

3242269

241710

3246822 103 46.008

3216481 163 mmi 2
3246121 103 36,8291

32427491

2 31,098
240331

2 39.456

239502

2

2

2 10333.112
2 103 33.731

2 43,234 10337717
2481251 103 38.392

2 48.267 103 38944
32480931 103 40,662
3248127 1034!366!

2 46.429

1 10501176

2 41 ;702[ 103 42.100

2 46.944 104 0L.1TR
.Jﬂ)* 104 OLOA3!

2 10401078

103 58.738

103 58.638

103 58,646

103 5§7.871

104 02.201

04 02.200 |

34 02232

34 04304

04 02,243

10402937

10301274

104 59.666]

104 58.861

4,841

10357.774

4.839

3.212

103 55.964

103 3537

53972

103 55.444

53374

103 55 57

2 50.316 103 35,856
S.Glll 103 56.371
1348 103 55.603

1256, 10354515
0.811 103 $4.496|

248112

1 10401.179]

2 46,812 10401177
2 46.242 10401,180
3245106 104 01.034

340 104 00.460
319 103 59.878
208 163 59.290
103 59.068
103 $9.063 1

103 59.056
103 595#6‘




Appendix B Data Set for Undisturbed Sites Including Survey Number,
Date, Latitude, Longitude, snd Species Composition for Each Survey.

DRAFT

Latitude (Dosimal Vermltion Western Meadow ‘Westorn Wood | White Crowned  { White Winged Yellow Billed Yetlow Headed | Yellow Runped
Survey 2 Date Degrees) Flveatcher Western Kingbird {bark Western Saub fsviPeewee 1Sparrow. Doved Cuckoo Black Bird Warbler
il 3246977

20 3246981

8 3302319,

82 3301809 103 59.121
301,252 103 35133

3

103 59.133

103 59.124]

103 56.922,

103 5&638!
103 56,045
103 55.504}

103 54.813]

103 52.995

103 52.859{

103523131

103 51.966

103 51.638

103 51351

103 35387

103 43,9581

10345375

103 45.524

103 55485

103 55.485

103 55.815

103 36.409

103 36235

248.781

] 2 49.473

103 35,758

103 35.200

103 34,755

103 34,433

103 33.978

3243828
32427689

3242430
3232182

103 36.236

103 32.650|

103 35.308.

10336321

120 B/6/2003

3241808

103 36.053}




Appendix C. Data Set for Disturbed Sites Including Survey Number,
Date, Latitude, Longitude, and Species Composition for Each Survey.

DRAFT

b o BT 0]

DEENYSY au N
Latitude Longitude Black Brown Curved
(Desimat (Deccimal American |Bell's Bewicks |Black  [Throsted |Brewer's [Headed [Cactus  |Common {Common [Commnon [Crissat  {Bill Dusky  |Eurapean Greater House Lucy's ¥
|Survey ¥ Date Degrees) Degrees)  {Kestrel [ Vireo Wren Phocbe _[Sparrow _{Black Bird |Cowbird | Wren Grackle |Nighthawk|Raven  iThrasher [Thrsher |Flyeatcher |Starling _}Gray Virco|Roadrunner |Homed Lork|Sparrow  |Warbler  {Dove |tinirier
1 tizio0z)  3335897] 10412439 7
2| iipio00a)  3245231] 104 12567
3 um/zo% 3244503 10412627 v
4 \!/‘:’.Ulﬁ{ 3241705] _ 104 12.328]
s|_tizizo0a]  3230536] 104123835
6l nzwont 3 40.:49| 108 13.|59‘
7| Tizipoozl 32338181 16413.419
S| _yizipooa]  3236917] 10113511 1
S| 1i/21/2002f  3236301] 10413555
0] 1121/2002) 3235577 10413523
1t wzrzooz! 3241.632) 10356499
13 123n003) 32413331 103 36570 7
3] 12072002]  3241215) 103 57.395
14 2/3/2002]  3240738] 103 58077 1
1s 23/2002] 3230279 103 58.967 1
16| 2772002]  3339.458] 10101.062
17 2772003] 3233330] 10401297
18] 1237002 3238.400] 10402573 ]
1o 1273pooaf 3238712] 10403346
201 w23m002]  3239053) 104 o-z.m!
21 1/7/2003 245.488] 10346838
22 1/77/2003 2 45.013] 3
3 17772003 244,674
4 17772003 233130 .742|
25 1/772003] 3243531} 103 47.731) 2 ]
26 1772003] 32397101 1034 ﬂs;i
271 1/772003] 33392061 103 47.785
2}{ 17712003 238.691] 10347785
29 1/7/2003 238068] 1034 &'
30 1/7772003] 3239417} 103 46,657
31]  1/232003] 33496931 10334519
33] 1;3/5003] 3249371 10335113
331 1/232003] 3249168 103 35,608
12372003]  3248933]  10336.160]
3s|  1r003]  3248.685] 10336718 1
;g{ 172372003 __ 3238.377) 103 37.190]
371 172372003] 3238371 10339.515
33‘ 1723/2003| 32482601 103 40.061
391 17232003]  3748.475| 10341.626
a0l 1/2372003] 3249093 103 41697!
41 1172003 3248.608] 10301177}
2} 11/003 3343,0401 104 m.m]
31 oNiop03)  3247573] 10401275
431 n12003] 3235843 10401131
ast — 21172003] _ 3251.035] 10358.713
a6|  wiimoes] 3252047]  10358.331
47' /412003] _ 3252.523] 1040267
4_5’ 34412003 3350911 1030223}
49) 3y4/2003|  3349.976] 10107244
sol  “zmpom| 32 41413! 104 02.222]
1 4/32003] 32533471 10402063
2 37372003]  3232348| 10400571
3 47372003 2523521 103 58.998
3 47372003] _ 3252419] 103 38.162
ss 4372003]  3252357] 103 57.949)
5_6_1 a73003] _3752360] 103 56.776]
57 4732003]  32548%0] 103 56.705]
ssf  4/92003] 32 52.904] 103 55.585)
59 3/972003] __ 3252243| 103 55.665|
60 479720031 3751.923] 103 55657,
61 4/977003) 3251371 10355651
62 47972003]  3230826[ 103 $5.649
63 270/2003)  3239857] 103 56.037]
4] 37972003 249.280] 103 56.179
65 21972003 248309| 10356736}
65 47972003 238229] 103 56,169
fnl 37572003 249.737] 103 54.487
8| 4/972003]  3250.32 103 53.884
[ 2/9/2003] 3750290 103 55359
k7 4/o/2003] 3237348 103 55,364
kil 3/9/003]  32352039] 103 54.801
72]__w1672003]  3737.506] 10401245
73] anenzoo3]  3235703| 10401181 F
74 471672003 3234.799] 104 01.066
78] 4162003|  3247.487) 10100742

45



Appendix C. Data Set for Disturbed Sites Including Survey Number,
Date, Latitude, Longitude, and Species Composition for Exch Survey.

DRAFT

76| 472472003 3300182 103 59015,

Latitude Lopgitude Black Brown Curved
{(Dectmal (Decirmat American |Bell's Bewicks  {Black Throated  [Brewer's {Headed  jCactus Common {Common |[Commen {Crissal Bill
Survey # Date Degrees) .3 {Kestrel Vireo Wren Phocbe  [Sparow  |Black Bird ICowbird | Wyen Grackle _ {Nighthawk|Raven | Thrasher | Thrasher

Dusky European
Flyeatcher {Starling

Gray Vireo

Greater
Roadrunner

Homed Lark|

House

Lucy's North
Warbler Dove Harrier

Tl 103 58,885

|

i 472412003 3257.691 103 58.885

79| a72an003]  3257.365] 103 57.992

80} A472003 3257.354 103 57.481

31 472372003 3. 103 54.179| 2
82 472372003 3 [ 103 53.889]
83| 472472003 32 57.078| 103 52745 3
84 738/2003 32451121 103 53.141

85) V28720031 3245757] 103 53,253

86| V2812003 324 .160{ 103 52.621 3
87 6/28/2003 32451721 103 $3.109) 1

88 672872003 3244.570 103 53,167

391 672812003 3244119 103 53.319)

0 672802003 3243214 103 53.105 2 1
91 672872003 3246034 103 46.613

924 672872003 3246.253 103 46,162

93 672872003 32 4 246* 103 45.396|

kind 62872003 3246252] 103 44.863

95 672872003 32458841 103 45.651

96 6/2872003 3245027] 103 45,9271

97 i 672872003 3243.828] 10345472

98 V2872003 3243.646 103 46,039/ 2
2

7172003F  3243.539] 10315748
100} 17720031 32485521 1034 4257‘

101 717/2003]  3248.009] 103 45.136]

102! 21712003 3248.968 103 52.215

103 /1772003 32 49.550 10352575

104 1472003 3249.757) 103 52,799

105] 747/2003 32493041 103 52,6861
106 /1772003 3248958 103 54.395
107! 1772003 3250333] 103 513861

108 FN772003 32 30.836 103 55,634

109] TIH2003 2 51.592 103 35.274

110 87673003 2 45.626 103 36,409

111 B/6/2003 2 44.697: 103 36,544/

112 81672003 244000 103 36,599

113! 8/6/2003 2 43,6221 103 35.854

1148 8/6°2003 2 43.001 103 35.843

115 8/6/2003 2 43.010 103 36,122

116! 8/6/2003. 2 42.772) 103 36,597
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DRAFT

Appendix C. Data Set for Disturbed Sites Including Survey Ne
Date, Latitude, Longituds, and Species Composition for Each §

Latitude Longitude Northern Scissor Western Westen  {White White Yellow Yellow Yellow
(Decimat (Decimal Mocking Red Tailed [Says Scaled  {Tailed  |Virginin's {Varded  |Vomillion{Western |Meadow |Westen [Wood  |Crowned [Winged |Billed  |Headed [Rumped
{Survey # Date Degrees) Degrees) Bind Pyrhuloxis {Hawk Phoebe _{OQuail Flycatcher |Warbler |Bunting _{Fivestcher {Kingbird Lk IScrubJav IPeewee  |Sparow {Doved  ICuckoo IBlack Bird|Warbler

1} 112172002 2358971 103 1:.439{

21 11212002 245321 104 12567

3b 112172002 244,503 104 12.627] N

Al 112172002 231705] 104 113231

st 1212002) 32409361 10412855 1

6f  11212002]  3240249) 10413169 1

70 1i212002] 32388180 104 13.419

81 1172172002 3236.917f 10413.511
—( 1172172002 32 36.301 104 13.555

2 35577 104 13,5231

2 41,63 103 56.499

>41.848] 103 36970

241.215) 103 57.395) 1

14 12242002 32 40.733‘ 103 58.077
15 12/3/2002 3240279 103 58.967

3239.458] 104 01.062
3238830] 104 m.zy'?l

400 04 02.573]

3 34 03.346[
103 04.194

10346
3235.013]

43.674 103 4

23.130] 103 47, )

43.531] 10347,
26 | 3239.719] 10347,
37 | 3239306] 10347.78 Z
28 1/772003]  3238.691] 1034778 1
2 1772003]__ 3238068]_ 103 47.88
30 17772003 3239.417] 103 46.65
| 1737003 3349.633] 103 34,519
32| 1723/2003]  3249371] .. 10335413 2
33| 1723/2003]  3335.168] 103 35.604
3a| 123r003]  3243933] 10336.160)
35| tzamoos] 3248685 103 36.718)
36| 12372003 48.377] 103 37.1%0] 5
37| 172372003 A8.371] 103 39.513]
3812377003 38269 103 40.061

39 172372003 48.475] 103 41.626]
40| 172372003 2 49.093 103 42.697,

41 1172003 248.6081 10401177}

42 /1172003 2 43.040 104 01176

A3 V1172003 2 47,573 10401275

44 2/11/2003 3245843 10301181

45 21172003 3251.0351 103 58.713

461 ynpoo3] 3752047] 10353331
.ﬁi 3/4/2003} 3252551 10307.6]

4_3_' 3/472003 2 50.9 04 02241
49| 37412603 49.97 04 02.244
sof 374003 4941 402,222
31 /372003 2 52,347 04 02,063

52 4732003 2,348 10400571
53 4132003 . 352] 103 58.998
54 4132003 52.419]  10358.162f
53 47372003 523521 103 57.449]

56 37372003 52.360) 103 56776
57 37372003 2 54,890/ 103 56.705.

58 49,2003 3252904 103 55.585{
59! 47972003 32523431 103 55.665

60]  4/92003]  3251.924) 10355657

61 4792003 32512711 1035865

62 40912003 2 50.826! 103 55.64
63 41972003 149,852} 103 5603

64 3/972003 2 49,280 103 56.17!

65 4/9/2003 2 48,8091 103 56.2361
66, 47972003 3248.229] 103 56.169
67 A479/2003 32497278 103 33487

o8] 49r2003]  3250.327] 10351884

691 47972003 3230.290 183 55,259, 1
0! 41972003 32 51348! 1063 55264

47972003 3252039 103 53,801

41672003 32 47.506) 104 01.245

1
24
3 471622003 3235703 10401.181
4
5.

41672003 3244.799 104 01.066
4620031 3247.487] 104 00342‘




Appendix C. Data Set for Disturbed Sites Including Sarvey Nu DRAFT
Dste, Latitude, Longitude, and Species Composition for Each $

Latitude Longitude  {Northem Scissor Western Westers  |White  |White  {Yellow [Yellow  |Yellow
(Decimal  |(Decimal  |Mocking Red Tailed | Says Scaled  [Tailed  [Virginiss |Voried  |Vormillion]Western [Meadow [Westem [Wood  |Crowned [Winged [Billed  [Headed  [Rumped
PS_u.r\'eyﬁ Date Degrees) Degrees) __ {Bird Pyrrhuloxis {Hawk  Phocbe  |Quail Flyesteher | Warbler |Bunting _ {Fiveatcher |Kingbind _|Lark {Scrub Jay {Peewee |Spamow [Doved [Cuckoo  |Bisck Bird | Warbler
| 76]__ 2472003] _ 3300.182] 103 59.015
77t 472472003 36831 103 58 885]
78] 2402003 37.691} 103 53.885 N
790 3730003 57.363] 103 57.992|

30 412372003 32 57.354 103 $7.481
81 424r2003] 3256944 103 54.179

32 472472003 2 56.726 103 53,889 i

§3] ;4003 2 s7,o7s' 10352745

g1l 62872003 245112 103 53,141

851 6282003 245.757] _ 10353.253
361 672872003 2 45.160! 103 52,621

37l 62872003 245.172] 103 53.109

38 62870003 2 44.570 103 53.167

89 6/28/2003 244 1198 10353.319
90' G2872003 3243.214 103 53,105
91 62812003 2 46.034 103 46,613
2 62372003 2 46.253{ 103 46.162|
93 672872003 246,246 103 35.396!
94 6/282003 2562521 103 44.863
95| 6/2R/2003 2458341 103 45,651
96! 672872003 3245027 103 45.927)
97 673872003 3243.328 103 45.472)
6128/2003 3243.646] 103 46.089

98
99 31772003 32 48.539 103 45.748)
100 TH1772003 3248.552 103 45.257}

10} 711772003 32483.009] 10345136}

102 737/2003 3248.968] 103 53215
IOB‘ /1 7/2003 2 49.560 10352575
103 117/2003 2 49,757 103 52799,
!05! 11772003 A 103 52.686}
106! 7/17/2003 2 48,

107 1172003 ..

108! 17720031 X X

109 INT2003!

110] B/6/2003 3245.626 163 36409 1
mn 8/6/2003] 32 44.697) 103 36.344
112 /672003 32 45,090 103 36.599
113 8/6/2003 3243622 103 35,854
13K 87672003 3243001 103 35,843 1
115 87672003 3243.010 103 36.122
15 8/672003 3242772 103 36,597




