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Executive Summary

In 2006, the California Integrated Waste Management Board (Board) awarded a grant to San
Francisco State University to continue previous research and further develop a tire identification
methodology using satellite imagery to a scale practical for regular use by the Board. Study sites
in Marin County, Sonoma County, and along the California/Mexico border were analyzed via
QuickBird imagery through visual analysis and the use of the TIRe model, an algorithm
previously developed during a Board-initiated pilot project. A total of 264 sites were targeted for
inspection: excluding 22 previously known sites and 17 sites that were inaccessible by
inspectors, 82 percent of identified sites were correctly identified by the analyst, 64 percent of
which contained tires. Improvements to the methodology developed during the project included
refinement of analyst’s skills, the utilization of pan-sharpened imagery, the production of Google
Earth-compatible files to reduce location error, and the analyst’s production of snapshots to help
inspectors pinpoint possible waste tire pile sites.

Background

California drivers generated more than 40 million tires in 2004, which once used, were reused,
recycled, disposed legally into landfills, or illegally stockpiled®. Approximately 8 million waste
tires are illegally landfilled or stockpiled annually®. These stockpiles pose a fire threat and
subsequent environmental and human health risks; as well, standing water in tires provides a
breeding ground for mosquitoes, which potentially carry diseases like West Nile Virus,
encephalitis, and dengue fever®.

State-regulated legal waste tire piles are required to provide firefighting equipment and water,
limit tire pile size, and provide fire lanes for safety”. Illegal waste tire sites often do not comply
with these regulations. Additionally, once an illegal site becomes established, it likely attracts
others to perpetuate the dumping®. In the past, the State of California has monitored legal tire
stockpiles by commissioning the California Highway Patrol to aerially photograph sites using a
35 mm camera, then georeference the piles internally®. The Board also provides grants to local
law enforcement to identify waste tire piles and assist with enforcement of regulations’.

In 2004, the Board’s Special Waste Division initiated a proof-of-concept project investigating the
use of high-resolution satellite imagery for locating and mapping waste tire disposal sites in the
Sonoma and San Bernardino regions of California®. IKONOS imagery was used to develop a
methodology that included the TIRe model and visual analysis to target sites with possible waste
tire piles. In all four study sites, the TIRe model and subsequent visual analysis identified the 13
target waste tire sites the Board used for testing the methodology. Two new sites containing tires
were identified as well. The TIRe model produced false positives at each study site. False-
positives were commonly attributed to shadows, water, debris piles, and features with tire
material content such as black tarps, polyethylene tubing, and parking lots.
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Scope of Work

To improve the methodology and determine the feasibility of using satellite imagery to find waste
tire disposal sites, the Board partnered with San Francisco State University to identify sites in
Sonoma County, Marin County, and along the California/Mexico border. QuickBird imagery
was selected for analysis for its cost effectiveness and higher spatial resolution. This required
some alterations to the TIRe model and raised the effectiveness of the visual analysis phase, but
the steps in the methodology remained the same as in the pilot project.

Imagery Acquisition

Despite the wide range of imagery available from public and private organizations, only a few
products can meet both technical and budgetary needs. A number of products were examined at
the onset of this project and only two possibilities appeared feasible: IKONOS and QuickBird.
The pilot project was conducted with IKONOS imagery, which had a spatial resolution coarser
than the QuickBird imagery chosen for the current contract. Though QuickBird was the first
choice for the pilot, pricing was much better for IKONOS imagery in low volumes. However,
QuickBird imagery was purchased for the current contract due to its finer resolution and better
pricing with higher volumes.

For best results during the image analysis phase, ideal imagery would be 100 percent cloud-free
and collected on or after the date of request. We must, however, balance costs and needs.

Table 1. QuickBird Imagery Pricing®

— Government/ Our price after
el e Educational price volume discount
New collection $28/km? $24/km? $22.68/km?
Archived imagery $24/km? $20/km? $9/km?

Archived imagery within two years of the request date was purchased when possible. New
collections were purchased for areas where no imagery was already available. In all cases, a
maximum of 20 percent cloud cover was designated. Because less imagery is available with a
guaranteed 0 percent cloud cover, a purchase with a much greater proportion of the imagery as
new collection would be required, increasing the purchase price significantly. The acquired
QuickBird imagery has been of excellent quality overall, and has had much less than 20 percent
cloud cover. However, in a few cases, tire piles were unable to be detected that were encountered
during inspection due to atmospheric conditions. In most cases, redundant images have mitigated
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this problem. Finally, all imagery was purchased in large blocks at the time of the Board’s
requests. This strategy has allowed the project to take advantage of volume discounts as well as
government rates. Requests for imagery purchase and analysis came in three phases.

Study Area Requests

Nevada

United States

California

e NASA Study Site
[] SonomaiMarin County Region
B California/Mexico Border Region 1
I California/Mexico Border Region 2

Figure 1. NASA pilot study sites and Board requests.

—
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Request: Portions of Sonoma and Marin Counties, 09/06

The Board requested a satellite survey of the northern portion of Marin County and all of Sonoma
County. The terrain is hilly with a mixture of land uses. Agriculture is the primary land use,
mostly devoted to grazing. There are a few forests and many scattered smaller stands of trees.
Tire piles are primarily found in gullies in this area.

Imagery order complete: 11/06

First analysis including maps and locations
submitted: 01/07

Second analysis including maps and locations
submitted: 02/07

First inspections conducted (Board and San
Francisco State): 02/07

Second inspections conducted (Board and San
Francisco State): 01/08

Partial results submitted (inspection was not able to

be completed in 01/08 due to weather): 01/08
Snapshots provided for third inspection: 02/08
Third inspection (Board): 03/08

Final results submitted: 05/08

Imagery DVDs turned over to Board: 05/08

) Colusa
Mendocino

Pacific
Ocean

San Francisco

Figure 2. Sonoma and Marin County
requested area

Request: California/Mexico Border Region 1, 10/06

The requested area lies entirely within Imperial County along the U.S.-Mexico border and
incorporating inhabited and agricultural areas surrounding El Centro. Tire piles were often

associated with agricultural operations.

Imagery order complete: 12/06

Analysis including maps and locations
submitted: 07/07

Inspections (Board): 08/07

Results and response to inspector’s report
submitted: 10/07

Imagery DVDs turned over to Board:
05/08

Riverside
D

San Diego

Mexico

Figure 3. California/Mexico Border Region 1
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Request: California/Mexico Border Region 2, 10/07

In its western portion, the requested area straddles the U.S.-Mexico border and surrounds the
cities of Tijuana and Mexicali. In its eastern portion, the area surrounds the lands surveyed in the
request for California/Mexico Border Region 1 and extends south into Mexico to encompass the
area around Guadalupe Victoria. At its northern apex, imagery was acquired to cover the
agricultural lands that surround the southern end of the Salton Sea. Most of the possible tire piles
are located in desert areas near settlements, though many tires are also used as fences.

Imagery order complete: 12/07

Analysis including maps, snapshots and
locations submitted: 05/08

Inspections (San Diego State

University): 02/09 San Diego

Results submitted: 04/09

Imagery DVDs turned over to Board:
05/08

Imperial

Riverside /

R

Figure 4. California/Mexico Border Region 2

Table 2: Imagery purchases

Location Area (km? | Area(mi® | Cost (Dollars)

Sonoma and Marin counties 6,887 2,659 61,377.00

Sonoma and Marin counties (supplemental) 72 28 623.00

California/Mexico Border Region 1 4,377 1,690 41,558.04

California/Mexico Border Region 1 (supplemental) 329 127 2,961.00

California/Mexico Border Region 2 8,498 3,281 81,064.80
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Results

The summary of results (Table 3) does not include waste tire disposal sites that the analyst knew
of before analysis. Additionally, sites that inspectors were unable to observe because of a
physical barrier, like a wall or fence, are not included in the results table. For instance, in
California/Mexico Border Region 2, 89 sites were identified by the analyst as possible waste tire
piles. Two sites were known by the analyst to be large waste tire storage facilities'®. The analyst
used these sites to calibrate the TIRe model for the surrounding area. There were 11 sites which
inspectors were unable to access due to walls or fences. These exclusions left the 76 sites which
are included in the results table.

The results included fall into three categories. “Correctly identified sites” means that what the
analyst described as present at the location was, indeed, there when the inspectors arrived. “Sites
incorrectly identified due to presence of dark object” means that the inspector found something at
the location that the analyst did not identify. Examples include scrap metal, shadows, black
plastic, or a water body, all of which can look similar to tires on satellite imagery. “Uncertain” is
a catch-all category of sites that cannot be placed in the correct or incorrect categories. Causes
include location error; inspectors may have failed to find the designated location. Another cause
for inclusion in the “uncertain” category is limited access; the inspector found the correct
property and was able to look inside, but was unable to see tires. In these cases, it was impossible
to identify if the inspector was able to observe the exact location of the possible waste tire pile.

Table 3: Summary of results

Sites incorrectly
: Correctly identified identified due to :
Location 4 Uncertain
sites presence of dark
object
Sonoma County 14 (82%) 0 3 (18%)
Marin County 7 (70%) 1 (10%) 2 (20%)
California/Mexico Border
Region 1 92 (76%) 10 (9%) 19 (16%)
California/Mexico Border
Region 2 66 (87%) 3 (4%) 7 (9%)
Total 200 (82%) 14 (6%) 31 (13%)

The following table (Table 4) shows a breakdown of the “correctly identified sites” category
from Table 3. These results show both a difference in the storage of waste tires between regions
and a progression of the analyst’s ability to identify possible waste tire piles. Sonoma and Marin
counties were the first areas to be analyzed and were well surveyed and cleaned before the
commencement of this project. As a result, all sites containing tires had previously been
identified, were known to the analyst before analysis and were not included in the results table.
Those sites correctly identified in Marin and Sonoma counties did not contain tires. These results
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greatly contrast with those found in California/Mexico Border Region 2, the last area to be
analyzed and inspected. In addition to an improvement in the analyst’s ability to distinguish
between tires and other dark objects in imagery, the disposal of tires in the region differs greatly
from Sonoma and Marin counties. The vast majority of sites identified for inspection in
California/Mexico Border Region 2 were in Mexico and most were unregulated tire piles; only
two sites were in the United States.

Table 4: Breakdown of correctly identified sites

Location Containing tires Containing no tires
Sonoma County 0 14 (100%)
Marin County 0 7 (100%)
California/Mexico Border Region 1 48 (52%) 44 (48%)
California/Mexico Border Region 2 66 (100%) 0
Total 114 (64%) 65 (36%)

Complete tables of tire sites are compiled in Appendix A and can be seen individually below.
Additionally, detailed maps of each requested area can be found in Appendix B.

In the following tables, the analyst has hypothesized what object the inspector will find at the
target site in the “analyst’s notes” section. The “inspector’s notes” and “analyst’s notes after
inspection” columns show what objects were found at the site upon inspection. If the two
columns are a match, we have highlighted them in green. If they are not a match, they are
highlighted in . Yellow shows an indefinite conclusion.

Sonoma and Marin counties were inspected between February 2007 and March 2008. The region
covered 2,687 square miles and there were 12 known sites in the area. In Sonoma County,
excluding known tire sites, 82 percent of targets were correctly identified by analysis, and three
sites were unidentifiable in the imagery purchased due to atmospheric conditions, so no
description was provided to inspectors. In Marin County, 70 percent of targets were correctly
identified by the analyst; only three sites were not correctly identified.

In six cases, inspectors and California Highway Patrol found tires that were not detected by San
Francisco State. Upon review, only one of these sites was plainly tires in the satellite imagery.
One site was re-visited by a second inspector, and no tires were found. In two cases, the only
image available was not of high enough quality to indicate tires. One site was evident on the
imagery, but the analyst was not able to identify tires due to shadow coverage. Finally, one tire
pile cannot be seen on the imagery.
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Table 5. Marin County, California

Site Analyst's notes Latitude Longitude

30 Shadow or silage pile | 38.2528748967391 | -122.854788809089
31 Shadow or pond 38.2348097325803 | -122.851895497453
32 known tire pile 38.1098059766318 | -122.751398117949
33 | Urepile, shadowor | a8 1638551561933 | -122.811097276539

water body

34 Pond 38.1690212314193 | -122.858326329165
35 Unknown 38.1826716096215 | -122.839623990405
36 Dairy yard 38.2108128889264 | -122.834169356770
37 Tire pile or shadow 38.1783107241582 | -122.824951722819
38 burn scar or pond 38.0902501343753 | -122.814297416653
39 rock or shadow 38.1061042763605 | -122.746949770890

Table 6. Sonoma County, California

Analyst's notes
after inspection

shadow

shadow

Site Analyst's notes Latitude Longitude Inspector's notes
1 | Guly 38.6932425290002 | -123.164701460173

2 Pond 38.6636340823973 | -123.076077889372

3 Pond 38.5806724981016 | -123.193884860412 | gully

4 | Pond 38.7971344234739 | -122.765710396900

5 | tree shadow 38.7261357759836 | -122.813369129519

6 ;fapsr:ﬁ‘:'tcz'\'/‘zroer Dlack | 38.6514131343004 | -122.858162782811

7 zg’s?i":‘:'tcz'\'/eeg db('j"’i‘r‘;k 38.6513715184580 | -122.857847374511

8 Pond 38.6260175714666 | -122.681954627700

9 Pond 38.5372190453941 | -122.777624296870

10 | Pond 38.5372320977171 | -122.777365596688

11 | House 38.5128038947178 | -122.681411243819

12 | building shadow 38.4294044149071 | -122.890326850812

13 | Dairy yard 38.3547014165200 | -122.952823695118

14 | tree shadow 38.3456865247729 | -122.853942989926

15 Known 38.3115896203021 | -122.840781619377 | cleaned up

16 Known 38.3106898999377 | -122.840343628048 cleaned up

17 | Known 38.3108951234627 | -122.839903218381 | cleaned up

18 | Gully 38.2395224062524 | -122.559071598015 | gully and shadow |

—
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shadow or
19 | Unknown 38.2122145272323 | -122.607114457512 | vegetation
surrounding tank
po | Knownftire pile -near | 50 1609911112522 | -122.484596468992 | known
raceway
p1 | knowntire pile - near | 5 1067116658243 | -122.487186217285 | known
raceway
pp | knownftire pile -near | o0 1566665637099 | -122.489727159558 | known
raceway
p3 | knownftire pile -near | o 1564070950664 | -122.490166532390 | known
raceway
24 | Unknown 38.1545257365149 | -122.512284969135 | brush
25 known tire pile 38.2005531575770 | -122.526865588057 known
26 | known tire pile 38.1987735159218 | -122.526566258546 | known
p7 | knownftire pile -near | 50 1657130633512 | -122.485890194774 | known
raceway
28 known tire pile 38.2490346628565 | -122.550007550232 known
29 known tire pile 38.2452025597952 | -122.550921047171 known

In California/Mexico Border Region 1, excluding eight previously known waste tire piles and six
sites that were unable to be inspected, 76 percent of the sites were correctly identified in imagery
analysis over an area of 1,817 square miles. The yellow cells indicate sites that appear to have
changed since the satellite image was taken and those with location errors. The location errors
during this inspection led to improvements in the methodology outlined later in this report. The
red cells indicate sites incorrectly identified. Asphalt, wire, burned areas, and black plastic
covering soil were common reasons for errors. Because of the photographic communication
between the analyst and the inspectors, the analyst was able to improve her ability to identify
these objects. Analysis of California/Mexico Border Region 2 reflected these improvements.

Table 7. California/Mexico Border Region 1

Site Analyst's notes Latitude Longitude

1 Scattered 3252'1.451"N 115 43' 46.892" W
2 junk pile or scrap 3251'4.005" N | 11542'30.717" W
3 equipment yard 3250'53.910" N | 115 44' 3.663" W
4 Industrial farm 3250'56.152" N | 115 44' 15.975" W
5 g?erg’“'t“ra' staging | 35 50'6.378" N | 115 44' 40.865" W
6 deep gully 3250'34.678" N | 115 43'8.936" W

Inspector's notes
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8 shadow, agricultural | 55 5. 98 199 N | 115 40' 24.037" W
equip
9 possible tire pile 3251'27.379" N | 115 40" 45.487" W
10 gully, scrub 3251'31.376" N | 115 40' 46.574" W
11 gully, scrub 3251'46.529" N | 115 40' 54.055" W
12 gully, scrub 3251'6.313" N 11541'12.197" W
13 | gully, scrub 3251'3.091"N | 115 40' 35.236" W
14 | 3possible WTPsor | 55 55 43 146" N | 115 41' 24.175" W
scrub
15 Unknown 3250'21.106" N | 11541'4.628" W
16 Dumpsite 3250'44.580" N | 11541'37.263" W
17 Dumpsite 32 49'37.265" N | 11541'52.764" W
18 Junkyard 32 47'59.657" N | 115 40' 2.869" W
19 equipment yard 3247'31.858"N | 11541' 2.537" W
multiple possible : " ' "
20 WTPs 3247'23.297" N | 115 41' 46.915" W
21 parts/equipment yard | 32 46' 54.026" N | 115 41' 19.447" W
22 4 piles in a NNW line | 32 52'48.829" N | 115 42' 33.859" W
23 equipment yard 32 49'21.848" N | 115 42'31.929" W
24 tires or scrub 3247'32.197" N | 115 41'57.484" W
25 equipment yard 32 47'30.663" N | 115 42' 31.636" W
26 tires or scrub 32 48'6.156" N 115 44' 12.588" W

We found brown bushes

No tires. Hay dump. Few
used oil filters/hoses near

placemark.

—
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Brown twigs and concrete
pipes

SITE INACCESSIBLE BY
VEHICLE

SITE NOT VISITED

No tires. Burn pile for
greenwaste.

No tires. Object removed.
(Bee boxes with black tarp
covering present on 07/24)

g7 | 3Possible WTPS Or | 5, 1o 56 549" N | 115 46' 50.214" W
scrub
28 equipment/junk yard | 32 46'43.112" N | 115 42'10.077" W
g | /Possible WTPS Or | 55 1 39 6517 N | 115 45' 5.205" W
scrub
30 | Unknown 32 45' 46.453" N | 114 41' 2.908" W
31 | Multiple possible 32 44'33.026" N | 114 39' 19.359" W
WTPs or scrub
32 ngns'b'e WTP or 32 44' 49.046" N | 114 38' 31.439" W
33 | Mmultiple possible 32 43'56.267" N | 114 37" 23.038" W
WTPs or scrub
34 tire/agricultural equip | 32 43'47.032" N | 114 37' 9.153" W
35 | tire/junkyard 32 44' 27.354" N | 114 35' 56.144" W
36 Equipment yard 3244'42.085" N | 114 34' 33.602" W
37 | 3Ppossible WTPsor | 5,01 198N | 115 40 56.863" W
shrub
38 property w/waste 3253'30.696" N | 115 39'17.685" W
39 | Equipment yard 32 51'51.360" N | 115 44' 27.889" W
40 tires or scrub 3250'34.832" N | 11543'13.991"W
41 | 1linear pile 32 50' 48.245" N | 115 40" 44.665" W
42 junkyard/equipment 3250'56.637" N | 115 40' 25.315" W
43 junkyard/equipment 3250'54.016" N | 115 40' 28.329" W
44 tires or scrub 3252'34.207" N | 115 38'47.364" W
45 | gully NE of junk 3252'29.331"N | 115 39' 16.179" W
46 J;{;'éyard/ agricultural | 55 55 57 306" N | 115 39" 21.323" W

—
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47 Junk 3252'14.584" N | 115 39'19.026" W
48 gg”cu't“ra' S@gINg N, | 35 52112 209" N | 115 39" 54.435" W
49 | tires or bumn 3252 46.310" N | 115 42 31.845" w | -0Ur tires, telephone poles
and wire
50 | Tires or scrub 330'56.373"N | 115 28'3.101" W L;?]‘;rl‘d LGBl
51 | several piles 330'20.462" N | 11528 0.396"w | Diack plastic pipes for
irrigation
135 | Equipment yard 32 45'5.003" N 114 47'12.144" W
134 | Multiple poss. WIPS | 35 45 44 2900 N | 115 14' 12.034" W | SITE INACCESSIBLE
/equipment yard
133 | tire or scrub 32 45'56.586" N | 115 22'40.416" W
132 | tire or scrub 3248'1.232" N 115 22'12.465" W
Equip storage area.
131 | Dumpsite 3248'22.487" N | 115 22' 44.625" W | Approx 5 tractor tires and
2 or 3 passenger tires.
130 | Equipment yard 3250'22.367" N | 115 22' 44.866" W
53 Dumpsite 3259'35.609" N | 115 27'56.498" W
54 Equipment yard 3259'12.905" N | 115 27'50.110" W
ossible WTP near | found three farm tractors
55 {)railer 3259'8.639"N | 11528'0.720"W | lined up, looks like it was
cleaned
5 | eaquibmentyard with | o5 go g ogen N | 115 27" 44.932" W
many possible WTPs
tlhgoNsségf(\)/;rars on No tires. lllegal dumping
57 . 3257'26.318" N | 115 27' 49.266" W | with burn ash and trash
equipment yard, 2 to hed bank
the south pushed over bank.
5g | LPossible WTP Nof | 55 5248 ggon N | 115 27 48.289" W
the target, one S
59 agricultural staging 3257'58.041" N | 115 23'21.010" W
60 parts yard 3258'30.476" N | 115 23' 22.333" W

—
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61 Equipment yard 330'4.488" N 115 24' 38.559" W

We found nothing at the
62 1 possible WTP 330'5.796" N 115 23'24.298" W | verification spot, farm
tractor to the left hand side

One possible WTP
63 SE in an equipment 330'58.120"N | 115 25'20.708" W

yard, 2 NE
6a | LPossible WTPOr | 55 30 541" N | 115 26' 56.685" W
scrub
65 | dumpsite to E 3255'51.771" N | 115 23 16.514" W | NO fires. Brush pile.
: ' Recent cleanup
66 | Junkyard 32 54'33.594" N | 115 27' 54.579" W
67 | PossibleWTPsanda | 5, 5. 479777 N | 115 26' 23.501" W
junkpile
68 | Equipment yard 3252'6.543" N | 115 18' 10.004" W

70 1 large possible WTP | 32 50' 52.549" N | 115 19' 8.075" W

71 | small possible WTPs | 32 50' 17.065" N | 115 16' 49.493" W g‘grﬂrsiféposs'b'e TS

72 1 oblong 3250'5.973"N | 11516'52.551" W _

73 1E, 1SW, 1W, 2NW 3248'54.260" N | 11515'29.726" W | SITE INACCESSIBLE

74 2E, 2w 3246'39.434" N | 115 16'2.042"W | SITE INACCESSIBLE
75 Dumpsite 3241'4.086" N | 115 41' 33.459" W

2 possible WTP or . " . " We found a burned
76 burn 3258'40.931" N | 115 40' 2.296" W charred house

We found 6 scattered tires
77 2 possible WTP 3258'37.405" N | 115 40'0.470" W | and large piles of wood,
dead brush, and metal

78 Equipment yard 3259'10.629" N | 115 36'54.766" W

79 Equipment yard 3259'13.854" N | 115 35'16.104" W

80 Equipment yard 3258'1.330"N | 115 37'30.327" W

—
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81 2 possible WTPs 3256'21.406" N | 115 35'16.945" W
82 agricultural yard 3256'8.870"N | 115 36'35.611" W
83 deep gully 3252'30.164" N | 115 37" 33.100" W
ga | PoSS WIP.taler 1 55 48 25.740" N | 115 34'0.193" W
gs |2 Poss. WiPsor 3245'34.170" N | 115 35' 7.501" W
scrub
86 gully, brush 3244'19.321" N | 115 38' 2.468" W
87 equipment yard 32 43'51.700" N | 115 34'8.893" W
tire or agricultural . " s "
88 supplies 3242'7.169" N 115 38'28.991" W
89 gully dumpsite 3241'51.651" N | 115 34' 37.261" W
90 Mexico? junkyards 32 39'32.248" N | 115 34' 37.172" W
91 parts/junk 32 40'42.307" N | 115 38' 28.240" W
92 Junkyard 3259'45.208" N | 115 31' 20.515" W
93 Dumpsite 3259'40.676" N | 115 32' 27.373" W
94 dump/ag supplies 3258'4.228"N | 115 32'50.591" W
95 Dumpsite 3256'46.904" N | 115 34' 19.076" W
96 equipment/junk yard | 32 56'54.136" N | 115 32'14.908" W
97 equipment/junk yard 3256'28.939" N | 115 30' 28.374" W
98 agricultural staging 3255'25.450" N | 11529'22.172" W
99 Dumpsite 3254'41.818" N | 115 30' 49.395" W
100 | car parts yard 3254'30.246" N | 115 32" 1.105" W
101 | equipment yard 3253'47.320" N | 115 32'1.893" W

—

Contractor's Report to the Board

No tires. Pile of black

plastic.

SITE IN MEXICO
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115 31'48.746" W | SITE INACCESSIBLE

102 | large linear pile 32 53'12.397" N
103 | Possible wastetires | 3) 53 536" N | 115 32" 5.253" W
along fence
Poss. WTP or : " ' "
105 shadow 3249'37.608" N | 115 33'30.618" W
106 | POSS: tires along 3247 4.194"N | 115 32' 16.202" W
fence
107 | possible shadow 32 47'30.940" N | 115 32' 8.688" W
108 | transportation yard 3247'24.227" N | 115 31' 54.058" W
109 | Equipment yard 32 48'7.698" N 115 30' 32.808" W
111 | Equipment yard 3248'10.757" N | 115 29' 39.805" W
multiple possible
112 | waste tires in 3248'37.168" N | 115 26' 28.022" W
equipment yard
113 | Equipment yard 3248'29.673" N | 115 23'43.732" W
114 ;’gf;'b'e tresin€q | 35 48'33.954" N | 115 23' 7.800" W
115 | Equipment yard 3248'11.357" N | 115 23'54.703" W
116 | Dumpsite 3247'11.401" N | 115 23' 33.459" W
117 | Equipment/junkyard 3244'57.773" N | 115 30' 59.580" W
118 | 2 possible WTP 3242'34.751" N | 115 32' 15.029" W
Poss. WTPs, NE , " ' "
119 corner 3241'29.851" N | 115 32'40.868" W
121 | Dumpsite 3240'38.727" N | 115 32'13.296" W
122 | Equipment yard 3241'38.829" N | 115 23'54.799" W
123 | 1 possible WTP 330'32.188"N | 11540'27.941" W
Poss. tires along . " . "
124 fence 330'51.943"N | 115 37' 16.652" W
125 | junk/equipmentyard | 33 0'50.155"N | 115 35'46.346" W
126 | Equipment yard 331'5.265" N 115 31'7.698" W
128 | tires or scrub 331'35.286" N 115 31'3.724" W

—
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129 | Equipment yard 3250' 37.883" N | 115 10' 46.249" W | Found 100-150 tires in pile |
Six tires, dead brush on
7 Known S 11 3251'43.672" N | 115 40'12.263" W | upper bank. Approx. 500
tires in adjacent gully.
No tires. Dead brush at
120 | Known S 37 3241'0.235" N 115 32' 34.011" W | bottom of ravine. lllegal
dumpsite.
137 | Known S 38 32 41' 25.893" N | 115 32" 41.417" w | -0ound 200-250 passenger
tires on slope
The location was clean but
110 | Known S35 3248'9.461" N 115 29'50.039" W | nearby there were over
200 tires in a pile
52 | Known S21 330'6.486"N | 11527 52.579" w | (/& found over 600 waste
tires piled
127 | Known S22 331'14.040" N 115 28'20.806" W | Three big tire piles
. " . " Over 900 tires stacked and
104 | Known S17 3252'27.240" N | 115 33'52.859" W machinery
Around 100 waste tires
69 Known S29 3251'13.669" N | 11519'12.330" W | (truck and passenger).
Also an illegal dumpsite.

87 percent of sites in the 3,281 square miles of California/Mexico Border Region 2 were correctly
identified and contained tires. Two sites were previously known to the analyst and 11 sites were
inaccessible to inspectors and were not included in these results. Uncertain sites included sites
with limited access and sites that have changed since the satellite image was taken but still
include tires or evidence of tire burning.

Table 8. California/Mexico Border Region 2

Inspector's notes

INACCESSIBLE

INACCESSIBLE

Limited access - uncertain if
target area was observed.

Site/Analyst's notes Latitude Longitude

construction with much

1 |waste, high turnover, 32 27'17.814"N (117 0' 48.059" W
many possible piles

p [3possible WTP onaN/S lo) 55 44 1547 N 117 2 47.687" W
line, high turnover
3 large piles with others . " ' "

3 scattered 32 20'27.516" N (117 1' 55.254" W

4 |possible WTP 3229'41.927" N (116 55' 49.966" W

5 |possible WTP 32 29' 25.653" N (116 55' 33.457" W

g [possible WTP orbumon 55 5115070 N 117 0'8.001" W

7 |equipment yard 32 34'53.190" N 116 38' 1.632" W

8 |equipment yard 32 33'22.821" N (116 32' 28.025" W

INACCESSIBLE

—
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9 |possible WTP

32 34' 7.232" N

116 31' 34.728" W

INACCESSIBLE

10 |possible WTP

32 33' 55.902" N

116 28' 0.149" W

INACCESSIBLE

11 [Transport storage w/ tires

32 38' 33.887" N

116 13' 39.023" W

12 |possible WTP

32 37'55.778" N

115 40' 26.282" W

possible WTP or

13 vegetation

32 37' 26.608" N

115 40'10.447" W

possible WTP, all along

14 track

32 37'12.868" N

115 40' 8.962" W

possible WTP, under

15 :
power lines

32 37'5.407" N

115 40' 19.659" W

tires along N/S track

16 .
crossing wash

32 36' 38.404" N

115 40' 0.092" W

17 |possible WTP

32 36' 33.139" N

115 40' 8.587" W

huge system of tire

18 dumps, wide area

32 36'36.574" N

115 41' 24.020" W

INACCESSIBLE

smaller WTPs scattered

19 along road

32 35'37.567" N

115 41'40.898" W

20 |possible WTP

32 35'44.726" N

115 40' 53.398" W

WTP, known to have

21 been cleaned up

32 35'54.902" N

115 40' 5.565" W

KNOWN

WTP, known tire disposal

22 site

32 35' 27.926" N

115 40' 5.944" W

KNOWN

dumpsite/equipment site

23 for agriculture

33 10'13.458" N

115 34'16.908" W

WTPs adjacent to race

24 track

32 35'14.285" N

115 36' 44.890" W

INACCESSIBLE

multiple possible WTP on

Limited access - uncertain if

25 supply yard 3235°0.680"N  |11536' 17.774" W target area was observed.

2 [Possible WTP, high 32 35'18.448" N |115 35'46.111" W |Evidence of tire burning
turnover

27 |burns with possible WTPs|32 33' 1.120" N 115 31'57.359" W

28 [tires or vegetation

32 32' 27.376" N

115 31'53.087" W

possible WTP or asphalt

29 on private lot

32 38'41.631" N

115 30' 15.316" W

INACCESSIBLE

30 [3 possible WTPs

3227'29.791" N

115 24" 8.432" W

possible WTP in

31 equipment yard

32 36' 14.228" N

115 25' 35.864" W

32 |4 small possible WTPs

32 38' 35.246" N

115 24' 9.150" W

Burn area

possible WTP in

33 equipment yard

32 34' 59.466" N

115 22' 15.054" W

—
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34

tire art or paintball range?

32 24'52.381" N

115 21'10.198" W

35

possible WTP along
desert road

32 24' 40.866" N

115 22' 3.074" W

possible WTP in burn

36 |[sites, also look to the 32 24'30.698" N (115 21' 35.846" W
south

37 |possible WTP 32 23'35.931" N [11521'21.225" W

38 |possible WTP 32 23'21.708"N [11521' 15.616" W

39 |possible scattered tires |32 21' 34.965" N [115 20' 6.222" W

40

dumpsite/burnsite, also
look to the east

3221'19.401" N

115 20" 15.652" W

41

2 probable WTP, on
private lots

3217 27.214" N

115 19' 22.555" W

42

at shooting range

32 38' 30.694" N

11517 29.267" W

43

possible WTPs in
agricultural yard

32 39' 54.852" N

115 18' 30.420" W

probable WTP on private

44 32 37'40.783" N |11512'15.522" W
property

45 |possible WTP 32 37'55.657" N |11511'10.713"W

46 |2 possible WTP in desert (32 39'13.288" N |115 7' 40.823" W

47

possible WTPs in
equipment yard

32 39'24.719" N

115 2' 25.831" W

48

possible WTP or
vegetation

32 37' 24.016" N

115 3' 53.346" W

49

3 possible WTP

32 36'31.672" N

115 3' 28.586" W

50

possible WTP in industrial
yard

32 23'18.243" N

115 3' 44.694" W

51

possible WTP on private
property

32 20" 59.498" N

115 3'50.796" W

52

possible WTP used as a
crash barrier

32 17' 39.090" N

1154'11.912" W

53

possible WTP on private
property

32 13'53.190" N

115 5'5.535" W

54

possible WTP on private
property

32 36'51.177"N

115 0' 57.941" W

55

possible WTP or burn

32 37' 50.956" N

1151'2.910" W

Limited access - uncertain if
target area was observed.

—
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56

possible WTP or burn,
high turnover

32 39' 35.334" N

114 59' 56.188" W

57

possible WTP on edge of
fields

32 31'28.841" N

114 58' 17.775" W

58

junkyard with tires

32 30' 18.445" N

114 55' 35.079" W

northeast in the dove,
may also be vegetation

59 |equipment yard with tires |32 16' 50.163" N (114 58' 1.973" W
60 |possible WTP 32 14'20.245" N |114 53' 11.423" W
61 |equipment yard 32 19'19.821" N (114 53' 22.620" W
62 |probable WTP 32 19'2.809"N |114 53' 23.578" W
large monument under
construction, tires in base
63 |of cross, also look to the |32 20'0.362" N (114 51' 56.153" W

64

WTP disposal site

32 21' 40.633" N

114 50' 59.906" W

65

probable WTP on
equipment yard

32 24'56.710" N

114 52' 47.813" W

66

junkyard

32 37' 40.022" N

114 52' 44.037" W

67

few waste tires in quarry,
small pile and scattered
tires

32 41'1.605" N

114 48' 37.143" W

68

junkyard with tires, check
nearby lots

32 27' 59.677" N

114 48' 48.974" W

69

possible WTP on private
property

32 27' 44.695" N

114 49' 18.992" W

70

possible WTP, look in a
wide area

32 25'40.370" N

114 49' 18.508" W

71

possible WTP used to
construct walls, many
walls made of tires in this
area

32 25'46.114" N

114 48' 28.765" W

72

possible WTPs on private
lot, west of target also

32 25'31.226" N

114 48' 15.164" W

73

small WTP and scattered,
look to the northwest also

32 25'27.934" N

114 47' 56.322" W

junkyard, look to the

74 32 25'31.452" N (114 47' 31.587" W
northeast also

75 |possible WTP 32 26'1.444"N (114 46' 30.224" W

76 |2 junkyards 32 26'1.333"N [114 46' 8.408" W

—
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possible WTP on private

along desert road

77 32 25'16.895" N [114 47' 10.524" W
property

78 |possible WTP 3224'52.732"N [114 46' 36.727" W

79 \’I‘V‘#gp'e small possible |3, 54 45 014" N 124 46' 23.076" W

go [ires scatteredalong a5 54 35 5377 N [114 47" 15.349" W
desert road

81 |possible WTP 32 24'42.571"N |114 46' 58.843" W

go [Scattered small WTP 32 24'24.623"N |114 46' 44.061" W

83

look all the way to road
end, also look along the
road to the south

32 23'50.379" N

114 45' 38.014" W

84

WTPs inside yard

32 24' 20.822" N

114 45' 42.235" W

85

small WTPs on empty lot,
and around

32 25' 26.563" N

114 45'2.171" W

86

possible WTPs on empty
lot

32 24' 59.826" N

114 44" 40.662" W

87

small WTPs on empty lot

32 24' 42.260" N

114 45' 2.552" W

88

dumpsites with tires

32 24'8.994" N

114 44' 46.612" W

89

dumpsite in desert

32 32'30.701" N

114 42'52.122" W

Future Study Areas

50-100 tires as fencing. Site
has changed since image.

INACCESSIBLE

<50 tires inside lot. Site has
changed since image

While the general methodology is valid for all but the forested areas of California, further
methodology development will be necessary for verdant areas like Northern California. In the
desert and agricultural areas, the methodology is working as expected. California and Mexico
waste tire conditions differ. In areas of Mexico, a majority of property lines appear to be
delineated with tires, whereas few California locations appear to use tires in this way. As a result
of these and other varying conditions, the analyst and inspectors may have different standards for
designation of an actionable waste tire pile. These standards should be reviewed and made clear
to all involved upon the designation of a new study area.

Additionally, the imagery purchased and the methodology can be used to identify and monitor
other features of interest to the State like illegal dumpsites. See Appendix D for more detail.

—
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Methodology Development

The major improvements in methodology during the project include refinement of analyst’s
skills, the utilization of pan-sharpened imagery, the production of Google Earth-compatible files
to reduce location error, and the analyst’s production of snapshots to help inspectors pinpoint
possible waste tire pile sites.

The analyst’s skills have been refined throughout the course of the project. Objects that once
may have been mistaken for tires, such as black plastic agricultural equipment, asphalt, and burns
are much less likely to be misidentified today. Additionally, experience in model refinement has
reduced the amount of time needed to tailor the model for each new study area. The model itself
must be tailored for each region attempted, due to imagery collection conditions. Model tailoring
should be considered only one step in the overall methodology.

Improvements that have greatly increased the positive identification of features include pan-
sharpening of all imagery. This adds to the time needed for imagery analysis, but it can greatly
reduce the time needed to map and visit possible waste tire piles and can reduce the number of
sites that are visited but contain no tires. With the California/Mexico Border Region 2
inspections, we saw evidence of this improvement.

While no formal training has occurred with Board staff, we are continually improving
communication between the San Francisco State analyst and Board inspectors. San Francisco
State has tailored deliverables to the needs of inspectors to reduce errors in locating sites along
with instructions for how to use the tools. An example of the detailed instructions provided to
inspectors can be seen in Appendix C: Notes to Inspectors.

The analyst now provides files compatible with Google Earth and portable GPS units. The
inspectors appear to prefer the use of Google Earth to provide maps and directions to possible
waste tire pile locations; this tool allows them to use their own local knowledge in addition to the
information provided by the analyst. Because tire inspectors vary in experience and jurisdiction,
variation is to be expected in the level of expertise with GPS units. The compatible files reduce
the likelihood of typographical errors during the transfer of locations from the analyst to Google
Earth and to GPS units. Therefore, inspectors are more likely to find the location targeted by the
analyst.

Another innovation to improve the communication between the analyst and inspector is the
analyst’s production of snapshots for each possible waste tire pile. The shapshots consist of
imagery with the possible waste tire pile circled, the latitude and longitude of the target and a
description of the site or pile. The inspector can use his Google Earth map to get to the location,
and then use the shapshot to pinpoint the target. If there are other tires in the scene, the inspector
can circle the location and take a photograph to aid identification. In the past, inspectors have
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been within 300 feet from the target and have photographed an object other than the target. The
pictures below illustrate how location errors can impede inspection. In the satellite image (Figure
1), vegetation appears red. The inspector’s picture (Figure 2) may have been taken from the
location indicated by the square. The target area, indicated by the circle, is less than 100 yards
away, behind some brush. We feel that the snapshots will reduce the likelihood of such mistakes.

-t

Figure 5. QuiékBird image showing target area (circle) and possible location of
misidentified area (square) (DigitalGlobe, 2006).

Figure 6. Photograph of miside

o :

ntified |

ction (Silva, 2007).

—
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Future Improvements

Inspectors in Southern California commented that this methodology is unable to distinguish
between legal and illegal waste tire piles. This is true on the most basic level, but if the legal tire
piles have been mapped in the past, the methodology could be altered to delineate which of the
found tire piles are known or legal. This will require further cooperation between the Board and
San Francisco State, but may save some field time for inspectors. We have also updated the
format in which we report analysis results with more extensive descriptions and promptings for
inspectors to fill out. This will assure that the most useful information is passed between the
Board and San Francisco State to avoid miscommunication and unnecessary repetition of
inspections.

It is unknown if the use of satellite imagery in identification of waste tire piles in California is
more cost-effective than the use of helicopter surveys. A brief overview would indicate that
helicopter surveys may be less expensive (Table 9), but there are many assumptions made in the
construction of this table and all benefits and limitations are not evident here. Assumptions in the
satellite analysis cost include an imagery price comparable to the price acquired on this project.
Pricing can change according to current availability of satellite imagery. Additionally, the cost of
analysis at a contractor rate of $75/hr. includes ground-truthing travel and travel for final
presentation. Helicopter costs were calculated with a rate of $500/hr. for the helicopter and
$134.43/nr. for each of two officers. It was assumed that the helicopter could adequately cover
250 square miles in 2.5 hours of flying over the target area and could document one tire pile per
100 square miles. Pricing for the helicopter does not include any flight time to or from the target
area.

Table 9. Methodology cost comparison

persqmi 500 sq mi |1000 sg mi |5000 sg mi
Satellite analysis $31.92] $15,960] $31,920, $159,600
Helicopter $15.38 $7,690, $15,380 $76,900

All assumptions made for helicopter and analysis costs apply to the time to delivery under ideal
circumstances. In addition, the times given in Table 10 are weather and schedule dependant for
both methods. Helicopter surveys require the 2.5 hours of flying to have an adequate visibility to
cover 250 square miles during the flight on every day of the ideal times set forth below. Satellite
image times assume that archived imagery is available for the covered area. A three-day window

has been added for delivery time of satellite imager to the analyst.
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Table 10. Days to delivery under ideal circumstances

500 sg mi {1000 sq mi |5000 sg mi
Satellite analysis 9 15 63
Helicopter 2 4 20

Benefits to helicopter surveys include real-time data and immediate verification of complaints.
Benefits to satellite surveys include the ability to keep satellite imagery over time. The analyst
has more time available over each site to analyze the image than would be available in one fly-
over with the helicopter. Additionally with the current method of finding waste tire piles with
satellite imagery, the analyst has the benefit of computer-assisted identification, whereas the
helicopter survey is only able to make use of the human eye. Satellite imagery, once purchased,
is perpetually available to the State for use in identifying other objects of concern. It can be used
to track the status of invasive plant species, to monitor disposal sites of wastes other than tires,
even to document land-use changes over time.

Because these benefits are not easily quantified in Table 9 and because many assumptions have
been made but not verified, a future comparative study between the use of helicopters and
satellite imagery for the identification of waste tire piles is needed.
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Abbreviations and Acronyms

Ag — Agricultural

Board — California Integrated Waste Management Board
E — East

N — North

S - South

SFSU - San Francisco State University

TIRe — Tire Identification through Reflectance

W — West

WTP — Waste Tire Pile

—
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Appendix A
Detailed Results

—
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In the following tables, the analyst has hypothesized what object the inspector will find at the
target site in the “analyst’s notes” section. The “inspector’s notes” and “analyst’s notes after
inspection” columns show what objects were found at the site upon inspection. If the two
columns are a match, we have highlighted them in gféen. If they are not a match, they are
highlighted in 8. Yellow shows an indefinite conclusion.

Analyst's notes after

Marin County, California

Site Analyst's notes Latitude Longitude

30 Shadow or silage pile 38.2528748967391 | -122.854788809089
31 Shadow or pond 38.2348097325803 | -122.851895497453
32 known tire pile 38.1098059766318 | -122.751398117949
33 | dS"e’ shadow orwater | 3g 1538521561933 | -122.811097276539
34 Pond 38.1690212314193 | -122.858326329165
35 unknown 38.1826716096215 | -122.839623990405
36 dairy yard 38.2108128889264 | -122.834169356770
37 tire pile or shadow 38.1783107241582 | -122.824951722819
38 burn scar or pond 38.0902501343753 | -122.814297416653
39 rock or shadow 38.1061042763605 | -122.746949770890
Sonoma County, California

inspection

shadow

shadow

Site Analyst's notes Latitude Longitude Inspector's notes
1 gully 38.6932425290002 | -123.164701460173
2 pond 38.6636340823973 | -123.076077889372
3 pond 38.5806724981016 | -123.193884860412 gully
4 pond 38.7971344234739 | -122.765710396900
5 tree shadow 38.7261357759836 | -122.813369129519
6 Sﬁﬁincmg dbclj?r(':[k 38.6514131343094 | -122.858162782811
asphalt pile or black
7 plastic covered dirt 38.6513715184580 | -122.857847374511
8 pond 38.6260175714666 | -122.681954627700
9 pond 38.5372190453941 | -122.777624296870
10 pond 38.5372320977171 | -122.777365596688
11 house 38.5128038947178 | -122.681411243819
12 building shadow 38.4294044149071 | -122.890326850812
13 dairy yard 38.3547014165200 | -122.952823695118
14 tree shadow 38.3456865247729 | -122.853942989926
15 known 38.3115896203021 | -122.840781619377 cleaned up
16 known 38.3106898999377 | -122.840343628048 cleaned up

—
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17 | known 38.3108951234627 | -122.839903218381 | cleaned up
18 | gully 38.2395224062524 | -122.559071598915
19 | unknown 38.2122145272323 | -122.607114457512 | Shadow or vegetation
surrounding tank
20 | known tire pile - near 38.1609911112522 | -122.484596468992 | known
raceway
g1 | known tire pile - near 38.1597116658243 | -122.487186217285 | known
raceway
2o | known tire pile - near 38.1566662637299 | -122.489727159558 | known
raceway
g3 | known tire pile - near 38.1563075350664 | -122.490166532390 | known
raceway
24 | unknown 38.1545257365149 | -122.512284969135 | brush
25 | known tire pile 38.2005531575770 | -122.526865588057 | known
26 known tire pile 38.1987735159218 | -122.526566258546 known
p7 | known tire pile - near 38.1627130633612 | -122.485890194774 | known
raceway
28 known tire pile 38.2490346628565 | -122.550007550232 known
29 known tire pile 38.2452025597952 | -122.550921047171 known
California/Mexico Border Region 1
Site Analyst's notes Latitude Longitude Inspector's notes
1 scattered 3252'1.451"N | 115 43' 46.892" W
2 junk pile or scrap 32 51'4.005" N 115 42'30.717" W
3 equipment yard 3250'53.910" N | 115 44' 3.663" W
4 industrial farm 32 50'56.152" N | 115 44' 15.975" W
5 agricultural staging 3250'6.378"N | 115 44' 40.865" W
6 deep gully 32 50' 34.678" N | 115 43' 8.936" W
g | shadow, agricultural | o5 o). 58 1950\ | 115 40' 24.037" W
equip
9 possible tire pile 3251'27.379" N | 115 40' 45.487" W

10 gully, scrub 3251'31.376" N | 115 40' 46.574" W

11 gully, scrub 3251'46.529" N | 115 40' 54.055" W

12 gully, scrub 3251'6.313"N | 11541'12.197" W

—
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13 gully, scrub 3251'3.091"N | 115 40' 35.236" W

3 possible WTPs or

14 3250'43.146" N | 11541'24.175" W

scrub
15 | unknown 32 50' 21.106" N | 115 41' 4.628" W
16 | dumpsite 32 50' 44.580" N | 115 41' 37.263" W
17 | dumpsite 32 49'37.265" N | 115 41' 52.764" W
18 | junkyard 32 47'59.657" N | 115 40’ 2.869" W
19 | equipment yard 3247'31.858" N | 115 41' 2.537" W
g0 | Multiple possible 32 47' 23.297" N | 115 41' 46.915" W

WTPs

21 parts/equipment yard | 32 46' 54.026" N | 115 41' 19.447" W

We found brown bushes with one

22 4 piles in a NNW line | 32 52'48.829" N | 115 42' 33.859" W tire

23 equipment yard 3249'21.848" N | 115 42' 31.929" W

24 tires or scrub 3247 32.197" N | 115 41' 57.484" W

25 equipment yard 3247'30.663"N | 115 42'31.636" W

No tires. Hay dump. Few used

26 tires or scrub 32 48'6.156" N 115 44' 12.588" W oil filters/hoses near placemark.

3 possible WTPs or

27 scrub

32 48'56.249" N | 115 46'50.214" W | Brown twigs and concrete pipes

28 equipment/junk yard | 32 46'43.112" N | 115 42'10.077" W

7 possible WTPs or

29 32 44'39.651" N | 115 45' 5.205" W
scrub
30 | unknown 32 45'46.453" N | 114 41' 2.908" W | SITE INACCESSIBLE
31 | Mmultiple possible 32 44'33.026" N | 114 39' 19.359" W
WTPs or scrub
32 Egrsns'b'e WTP or 32 44' 49.046" N | 114 38' 31.439" W | SITE NOT VISITED
33 | Multiple possible 32 43'56.267" N | 114 37' 23.038" W

WTPs or scrub

No tires. Burn pile for
greenwaste.

34 tire/agricultural equip | 32 43'47.032" N | 114 37' 9.153" W

35 tire/junkyard 3244 27.354" N | 114 35' 56.144" W

—
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36 equipment yard 3244'42.085" N | 114 34' 33.602" W
37 | 3possble WTPsor | 55 549 198" N | 115 40 56.863" W
shrub
38 property w/waste 3253'30.696" N | 115 39'17.685" W
39 equipment yard 3251'51.360" N | 115 44' 27.889" W
40 tires or scrub 3250'34.832" N | 115 43" 13.991" W
No tires. Object removed. (Bee
41 1 linear pile 32 50'48.245" N | 115 40' 44.665" W | boxes with black tarp covering
present on 07/24)
42 junkyard/equipment 32 50'56.637" N | 115 40' 25.315" W
43 junkyard/equipment 3250'54.016" N | 115 40' 28.329" W
44 tires or scrub 3252'34.207" N | 115 38' 47.364" W
45 gully NE of junk 3252'29.331" N | 115 39'16.179" W
46 J;’a”r'éyard/ agricultural | 55 551 57 306" N | 115 39' 21.323" W
47 junk 3252'14.584" N | 115 39'19.026" W
48 ﬁlg”scu't“ra' Staging | 35 521 12.209" N | 115 39" 54.435" W
49 tires or burn 3252'46.310" N | 115 42' 31.845" W | 4 tires, telephone poles and wire
50 Tires or scrub 330'56.373"N | 11528'3.101"W | | found a red bush by the canal
51 several piles 330'20.462"N | 11528'0.396" W | Black plastic pipes for irrigation
135 | equipment yard 32 45'5.003" N 114 47" 12.144" W
multiple possible
134 | WTPs/equipment 3245'44.222" N | 115 14'12.034" W SITE INACCESSIBLE BY
VEHICLE
yard
133 | tire or scrub 32 45'56.586" N | 115 22' 40.416" W
132 | tire or scrub 3248'1.232" N 115 22'12.465" W
Equipment storage area. Approx
131 | dumpsite 3248'22.487" N | 115 22' 44.625" W | five tractor tires and two or three
passenger tires.
130 | equipment yard 32 50'22.367" N | 115 22' 44.866" W

—
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53 dumpsite 3259'35.609" N | 115 27'56.498" W
54 equipment yard 3259'12.905" N | 115 27' 50.110" W
55 | Possble WTPnear | 55 5o g 639" N | 115 28'0.720" W
trailer
56 | eaquibmentyard with | o5 so g oeee N | 115 27" 44.932" W
many possible WTPs
1 possible WTP on
the N end of an . " ' "
57 equipment yard, 2 to 3257'26.318" N | 115 27' 49.266" W
the south
1 possible WTP to
58 the N of the target, 3257'18.682" N | 115 27' 48.289" W
one S
59 agricultural staging 3257'58.041" N | 115 23'21.010" W
60 parts yard 3258'30.476" N | 115 23'22.333" W
61 equipment yard 330'4.488"N 115 24' 38.559" W
62 1 possible WTP 330'5.796" N 115 23' 24.298" W
One possible WTP to
the SE in an . " ' "
63 equipment yard, 2 to 330'58.120"N | 115 25'20.708" W
the NE
64 | LPoSSbleWTPoOr | 33430541 N | 115 26' 56.685" W
scrub
65 dumpsite to E 3255'51.771" N | 115 23'16.514" W
66 junkyard 3254 33.594" N | 115 27' 54.579" W
67 | PossbleWTPsanda | 5, 51. 47 177N | 115 26' 23.501" W
junkpile
68 equipment yard 3252'6.543"N | 11518'10.004" W
70 1 large possible WTP | 32 50' 52.549" N | 115 19' 8.075" W
71 small possible WTPs | 32 50'17.065" N | 115 16' 49.493" W

| found three farm tractors lined
up, looks like it was cleaned

No tires. lllegal dumping with
burn ash and trash pushed over
bank.

We found nothing at the
verification spot, farm tractor to
the left hand side

No tires. Brush. Recent cleanup

No tires. Possible tamarisk burn
pile.

—
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72 1 oblong

3250'5.973" N

115 16' 52.551" W

73 1E, 1SW, 1W, 2NW

3248 54.260" N

115 15'29.726" W | SITE INACCESSIBLE

74 2E, 2W

32 46'39.434" N

115 16' 2.042" W SITE INACCESSIBLE

75 dumpsite

32 41'4.086" N

115 41' 33.459" W

2 possible WTP or

6 burn

3258'40.931" N

We found a burned charred

115 40' 2.296" W e

77 2 possible WTP

3258'37.405" N

We found six scattered tires and
large piles of wood, dead brush,
and metal

115 40' 0.470" W

78 equipment yard

3259'10.629" N

115 36' 54.766" W

79 equipment yard

3259'13.854" N

115 35'16.104" W

80 equipment yard

3258'1.330" N

11537 30.327" W

81 2 possible WTPs

3256'21.406" N

115 35'16.945" W

82 agricultural yard

3256'8.870" N

115 36' 35.611" W

83 deep gully

3252'30.164" N

115 37" 33.100" W

Poss. WTP, trailer

84 | o 3248 25.740" N | 115 34' 0.193" W
85 gc"r’fj’és' WTPs or 32 45'34.170" N | 115 35’ 7.501" W

No tires. Pile of black plastic.

86 gully, brush

3244'19.321" N

115 38'2.468" W

87 equipment yard

3243'51.700" N

115 34' 8.893" W

tire or agricultural

88 i
supplies

3242'7.169"N

115 38'28.991" W

89 gully dumpsite

3241'51.651" N

115 34' 37.261" W

20 Mexico? junkyards

32 39' 32.248" N

11534'37.172" W | SITE IN MEXICO

91 parts/junk

32 40'42.307" N

115 38' 28.240" W

92 junkyard

3259'45.208" N

115 31'20.515" W

93 dumpsite

3259'40.676" N

No waste tires, just large tree
trunks

115 32' 27.373" W

94 dump/ag supplies

3258'4.228" N

115 32'50.591" W
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95 dumpsite 3256'46.904" N | 115 34'19.076" W
96 equipment/junk yard | 32 56'54.136" N | 115 32' 14.908" W
97 equipment/junk yard | 32 56'28.939" N | 115 30' 28.374" W
98 agricultural staging 3255'25.450" N | 115 29'22.172" W
99 dumpsite 3254'41.818" N | 115 30' 49.395" W
100 | car parts yard 3254'30.246" N | 115 32' 1.105" W
101 | equipment yard 3253'47.320" N | 115 32'1.893" W
102 | large linear pile 3253'12.397" N | 115 31'48.746" W
possible waste tires . " ' "
103 along fence 3253'0.536" N | 115 32'5.253" W
105 | Poss- WTPor 32 49' 37.608" N | 115 33 30.618" W
shadow
106 | FOss. tires along 3247'4.194"N | 115 32' 16.202" W
fence
107 | possible shadow 32 47'30.940" N | 115 32'8.688" W
108 | transportation yard 32 47'24.227" N | 115 31' 54.058" W
109 | equipment yard 3248'7.698"N | 115 30' 32.808" W
111 | equipment yard 3248'10.757" N | 115 29' 39.805" W
multiple possible
112 | waste tires in 3248'37.168" N | 115 26' 28.022" W
equipment yard
113 | equipment yard 3248'29.673" N | 115 23'43.732" W
114 f;grs;'b'e tresineq | 35 48 33.954" N | 115 23' 7.800" W
115 | equipment yard 3248 11.357" N | 115 23'54.703" W
116 | dumpsite 3247 11.401" N | 115 23' 33.459" W
117 | equipment/junkyard 3244'57.773" N | 115 30' 59.580" W
118 | 2 possible WTP 3242'34.751" N | 115 32' 15.029" W
119 | Poss- WTPs, NE 32 41' 29.851" N | 115 32' 40.868" W
corner
121 | dumpsite 3240'38.727" N | 115 32'13.296" W
122 | equipment yard 3241'38.829" N | 115 23'54.799" W
123 | 1 possible WTP 330'32.188"N 115 40' 27.941" W
124 | Poss-tires along 330'51.943"N | 115 37" 16.652" W

fence

No tires. Site has been cleaned

SITE INACCESSIBLE

—
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125 | junk/equipmentyard | 33 0'50.155" N | 115 35'46.346" W

126 | equipment yard 331'5.265"N 115 31' 7.698" W

128 | tires or scrub 331'35.286" N 115 31'3.724" W

129 | equipment yard 3250'37.883" N | 115 19' 46.249" W
Six tires and dead brush on upper

7 Known S 11 3251'43.672" N | 115 40' 12.263" W | bank. Approx. 500 tires in
adjacent gully.

. " , " No tires. Dead brush at bottom of

120 | Known S 37 3241'0.235" N 115 32'34.011"W ravine. lllegal dumpsite.

137 | Known S 38 3241'25.893" N | 115 32'41.417" W | 200-250 passenger tires on slope
The location was clean but

110 | Known S35 3248'9.461"N | 115 29'50.039" W | nearby there were over 200 tires
in a pile

52 | Known S21 330'6.486"N | 11527 52.579" W \F’)\i’l‘;o“”d over 600 waste tires

127 | Known S22 331'14.040" N 115 28'20.806" W | Three big tire piles

104 | Known S17 32 52' 27.240" N | 115 33 52.850" w | OVer 900 tires stacked and
machinery
Around 100 waste tires (truck and

69 Known S29 3251'13.669" N | 115 19' 12.330" W | passenger). Also an illegal
dumpsite.

California/Mexico Border Region 2
Site/Analyst's notes  |Latitude Longitude Inspector's notes

construction with much
1 |waste, high turnover, |[3227'17.814"N |117 0' 48.059" W INACCESSIBLE
many possible piles

3 possible WTP on a
N/S line, high turnover

3 large piles with others
scattered

32 23'44.154" N (117 2' 47.687" W

3220'27.516" N [117 1'55.254" W

4 |possible WTP 3229'41.927" N [116 55' 49.966" W

5 |possible WTP 32 29' 25.653" N |116 55' 33.457" W | INACCESSIBLE

possible WTP or burn 32 21'15.070" N 117 O' 8.091" W

on farm
. . " . " Limited access - uncertain if target
7 |equipment yard 32 34'53.190" N (116 38' 1.632" W area was observed.
8 |equipment yard 32 33'22.821" N (116 32' 28.025" W INACCESSIBLE
9 |possible WTP 3234'7.232"N  |116 31'34.728"W | INACCESSIBLE
10 |possible WTP 32 33'55.902" N [116 28' 0.149" W INACCESSIBLE

Transport storage w/

. 32 38'33.887" N [116 13' 39.023" W _
tires
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12

possible WTP

32 37' 55.778" N

115 40' 26.282" W

13

possible WTP or
vegetation

32 37' 26.608" N

115 40'10.447" W

14

possible WTP, all along
track

32 37'12.868" N

115 40' 8.962" W

15

possible WTP, under
power lines

32 37'5.407" N

115 40' 19.659" W

16

tires along N/S track
crossing wash

32 36' 38.404" N

115 40' 0.092" W

17

possible WTP

32 36' 33.139" N

115 40' 8.587" W

18

huge system of tire
dumps, wide area

32 36'36.574" N

115 41' 24.020" W

INACCESSIBLE

19

smaller WTPs scattered
along road

32 35'37.567" N

115 41' 40.898" W

20

possible WTP

32 35'44.726" N

115 40" 53.398" W

21

WTP, known to have
been cleaned up

32 35'54.902" N

115 40' 5.565" W

KNOWN

22

WTP, known tire
disposal site

32 35'27.926" N

115 40' 5.944" W

KNOWN

23

dumpsite/equipment
site for agriculture

33 10' 13.458" N

115 34' 16.908" W

24

WTPs adjacent to race
track

32 35'14.285" N

115 36' 44.890" W

INACCESSIBLE

25

multiple possible WTP
on supply yard

32 35'0.680" N

11536'17.774" W

Limited access - uncertain if target
area was observed.

26

possible WTP, high
turnover

32 35'18.448" N

115 35'46.111" W

Evidence of tire burning

27

burns with possible
WTPs

32 33'1.120" N

115 31'57.359" W

28

tires or vegetation

3232'27.376" N

115 31'53.087" W

29

possible WTP or
asphalt on private lot

32 38'41.631" N

115 30' 15.316" W

INACCESSIBLE

30

3 possible WTPs

3227'29.791" N

115 24" 8.432" W

31

possible WTP in
equipment yard

32 36'14.228" N

115 25' 35.864" W

32

4 small possible WTPs

32 38'35.246" N

115 24'9.150" W

Burn area

33

possible WTP in
equipment yard

32 34' 59.466" N

115 22' 15.054" W

34

tire art or paintball
range?

32 24'52.381" N

11521'10.198" W

35

possible WTP along
desert road

32 24' 40.866" N

115 22" 3.074" W

36

possible WTP in burn
sites, also look to the

south

32 24' 30.698" N

115 21' 35.846" W

—
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37 |possible WTP 32 23'35.931"N [11521'21.225" W
38 |possible WTP 3223'21.708"N [11521'15.616" W
39 |possible scattered tires |32 21' 34.965" N |115 20' 6.222" W

40

dumpsite/burnsite, also
look to the east

3221'19.401" N

115 20" 15.652" W

41

2 probable WTP, on
private lots

3217 27.214" N

115 19' 22.555" W

42

at shooting range

32 38' 30.694" N

11517 29.267" W

43

possible WTPs in
agricultural yard

32 39'54.852" N

115 18' 30.420" W

probable WTP on

desert

44 "¢ 3237'40.783"N [115 12' 15.522" W
private property

45 |possible WTP 3237'55.657" N [115 11' 10.713" W

46 |2 Possible WTPIin 15 55,13 088" N [115 7' 40.823" W

47

possible WTPs in
equipment yard

32 39'24.719" N

115 2'25.831" W

possible WTP or

a crash barrier

48 : 3237'24.016" N |115 3' 53.346" W
vegetatlon
49 |3 possible WTP 3236'31.672"N |115 3' 28.586" W
50 |[Possible WTP in 32 23'18.243" N [115 3' 44.694" W
industrial yard
possible WTP on . " . "
51 | vate property 32 20'59.498" N |115 3' 50.796" W
5p [Possible WTP used as |5, 1239 590" N [115 4' 11.912" W

possible WTP on

of fields

53 [P© 32 13'53.190"N |115 5' 5.535" W
private property

54 [POssible WTP on 3236'51.177"N [115 0' 57.941" W
private property

55 |possible WTP or burn |32 37' 50.956" N [115 1'2.910" W

56 E.Oss'b'e WTP orbum, |5, 3935 334" N [114 59' 56.188" W

igh turnover
57 [possible WTP onedge |5) 31,95 841" N [114 58 17.775" W

58

junkyard with tires

32 30' 18.445" N

114 55' 35.079" W

equipment yard with

59 fires 3216'50.163"N (114 58'1.973" W
60 |possible WTP 32 14'20.245" N [114 53'11.423" W
61 |equipment yard 32 19'19.821" N (114 53' 22.620" W

Limited access - uncertain if target
area was observed.

INACCESSIBLE

—
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62

probable WTP

32 19'2.809" N

114 53' 23.578" W

63

large monument under
construction, tires in
base of cross, also look
to the northeast in the
dove, may also be
vegetation

32 20'0.362" N

114 51' 56.153" W

64

WTP disposal site

32 21' 40.633" N

114 50' 59.906" W

65

probable WTP on
equipment yard

32 24'56.710" N

114 52' 47.813" W

66

junkyard

32 37'40.022" N

114 52' 44.037" W

67

few waste tires in
quarry, small pile and
scattered tires

32 41' 1.605" N

114 48' 37.143" W

68

junkyard with tires,
check nearby lots

32 27'59.677" N

114 48' 48.974" W

69

possible WTP on
private property

32 27' 44.695" N

114 49'18.992" W

70

possible WTP, look in a
wide area

32 25'40.370" N

114 49' 18.508" W

71

possible WTP used to
construct walls, many
walls made of tires in

this area

32 25'46.114" N

114 48' 28.765" W

72

possible WTPs on
private lot, west of
target also

32 25' 31.226" N

114 48' 15.164" W

73

small WTP and
scattered, look to the
northwest also

32 25'27.934" N

114 47' 56.322" W

junkyard, look to the

private property

74 st alao 32 25'31.452" N |114 47" 31.587" W
75 |possible WTP 3226' 1.444" N [114 46' 30.224" W
76 |2 junkyards 3226'1.333"N  |114 46' 8.408" W

77 [possible WTP on 32 25'16.895" N 114 47" 10.524" W

78

possible WTP

32 24'52.732" N

114 46' 36.727" W

79

multiple small possible
WTP

32 24' 45.214" N

114 46' 23.076" W

80

tires scattered along
desert road

32 24'36.537" N

114 47" 15.349" W

81

possible WTP

32 24'42.571" N

114 46' 58.843" W

82

scattered small WTP

along desert road

32 24' 24.623" N

114 46' 44.061" W

—
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83

look all the way to road
end, also look along the
road to the south

32 23'50.379" N

114 45' 38.014" W

84

WTPs inside yard

32 24' 20.822" N

114 45' 42.235" W

85

small WTPs on empty
lot, and around

32 25' 26.563" N

114 45'2.171" W

86

possible WTPs on
empty lot

32 24' 59.826" N

114 44" 40.662" W

87

small WTPs on empty
lot

32 24' 42.260" N

114 45" 2.552" W

88

dumpsites with tires

32 24' 8.994" N

114 44' 46.612" W

89

dumpsite in desert

32 32'30.701" N

114 42'52.122" W

—
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Appendix B

Detailed maps of requested areas with
possible waste tire piles identified by
satellite

(Actual map images are not included within this document, but can be accessed by selecting links
shown on Page 41).

—
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Suspected Waste Tire Sites

Marin County (Adobe PDF, 12.2 MB)

Sonoma County (Adobe PDF, 18.2 MB)
Southern California Border Region, Sub-Map 1 (Adobe PDF, 50.4 MB)

Southern California Border Region, Sub-Map 2 (Adobe PDF, 50.1 MB)

Southern California Border Region, Sub-Map 3 (Adobe PDF, 57 MB)

Southern California Border Region, Sub-Map 4 (Adobe PDF, 53.7 MB)

Southern California Border Region, Sub-Map 5 (Western California-Mexico Border) (Adobe
PDF, 86 KB)

Southern California Border Region, Sub-Map 6 (Eastern Mexico Region) (Adobe PDF, 261 KB)

—
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http://www.calrecycle.ca.gov/Files/Publications/2009015/Marin.pdf
http://www.calrecycle.ca.gov/Files/Publications/2009015/Sonoma.pdf
http://www.calrecycle.ca.gov/Files/Publications/2009015/SoCal1.pdf
http://www.calrecycle.ca.gov/Files/Publications/2009015/SoCal2.pdf
http://www.calrecycle.ca.gov/Files/Publications/2009015/SoCal3.pdf
http://www.calrecycle.ca.gov/Files/Publications/2009015/SoCal4.pdf
http://www.calrecycle.ca.gov/Files/Publications/2009015/WestCalMex.pdf
http://www.calrecycle.ca.gov/Files/Publications/2009015/EastMex.pdf

Appendix C
Notes for Inspectors

—
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The tools that have been provided are calmexborder2.xls, snapshots.doc and calmexborder2.kmz.
All examples in this document are for site 22 in California — Mexico Border Region 2 unless
otherwise noted.

Calmexborder2.kmz file can be used in Google Earth to find possible waste tire piles (WTP).
Simply open Google Earth, then open the .kmz file by clicking File>Open, and select
“calmexborder2.kmz”. Google Earth should show an image that looks like this:

[B]x]

File Edt ‘“iew Tools Add Help

wtSeaich,

FiyTo | FindBusinesses | Directions |

Flyto £.g., 37 407228, -122.107162

L el

T My Places

@ [ B Sightseeing

i Select this folder and click on the

'Play' button below, to start the tour.

El] a Temporary Places

= 59 caimexborderz
B calmexborder2

v -

= [B]53 Primary Database

E:‘ \,ﬁ_' Geographic Wek
[J= Roads

# I 30 Buidings

O ?‘i' Street View

& ¥ Barders and Labels
OB e

E:‘ O ﬁ Wizather

ﬁ;] D% Gallery

@ D@ Global &wvareness

] Hotes for Inspectors ...

—
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By expanding the calmexborder2.kmz folder in the Places menu and clicking on a site, a
description of the site, the latitude and longitude, and any notes the analyst has provided are
displayed.

® & ]x]

File Edit View Tools Add Help
v Search o | &% | g&e |

FiyTo | Find Businessss | Directions |

Flyto e, 37 407228, -122 107162

I |

o Escondido Golumn_1: WTP
. | Latitude: 32° 35 27 926" N
e A . o y | Longtude: 1157 400 5 944w
smaller WTPs scattered 3 o Tire_IDx 22
-2 <
possible WP 32° 35 g : * | Directions: To here - Fram here
coa T 1 o ——— —
VTP 327 35' 54.802" M 1157
S
VTP 327 35 27 826" N 1157
]
dumpsiteley ste for ag 33°
[ a @
L B
v
= [B] % Primary Database =
E_l \,E’ Geographic Web
- = Roads

@ [y 20 Buidings

O @ strest view

& ¥ Barders and Labels
OB aric

E‘] O ﬁ Wizather

E:l D& Gallery

& [ T —

‘4 start q @ Unttled - ArcMap e e R R

—
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By double-clicking on the site number, Google Earth will zoom into the location.

— AGoogletartiy

File Edit “iew Tools Add Help

FiyTo | Find Businessss | Directions |

Flyto e, 37 407228, -122 107162

smaller WTPs scattered
SCI ]

pozsible WTP 327 35"
: Lo

VTP 327 35' 54.802" M 1157
M2

WTF 32° 35' 27 826" M 115"

dumpsitelzg ste for ay 33° =

(] s ¥

= [B] % Primary Database
# [ Geographic Web
- = Roads
¢ 15 30 Buidings
O ﬂ Street Wiew
23 F Borders snd Labels
O/ attic
# ] &% weather
D* Gallery
& DO Global &wareness
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Road directions and maps for field work can be created in Google Earth. In the United States (and
any other area where Google Earth has enabled it), click on a site to open the information box. In
the box, there is an option “Get Directions: to here, from here.” In this case, | clicked “to here”
for Site 11, and “from here” for Site 23. Google automatically searches for directions and
displays the following:

File Edt ‘“iew Tools Add Help

Fly To Find Businesses Directionz

From e.g., Toronto, Canacda

|"23" lat=33.170405, lon=-115.571363
To e.g., 4 Yawkey Way Boston Ma

|"11" lat=32 642746, lon=-116.227507 £ J
= 9 "33 40 1"

Printable view

(¥ Hesd northyest on Dewey Rd to

go 0.5 mi

5 @ Turn lett st Estells R/Sinclair Ro/
go2.2mi

- [I(m) Turn lett st Gentry Rd
o 7.0 mi

@ Slight right &t © Brien/ Brien Lat
oo 0.4 mi
- [#]{m) Slight lett st Forrester R
oo 208 mi
@ Turn right to merge onto 184\ toy
o 375 mi
] @ Take exit 73 towward Jacumba ‘

= [E] = primary Detabase

gl T, Arrwg‘at ©ld Highwayl80
E} ﬁ‘ Geographic Web \

[J== road= i GOO?&[G
LT::‘ D 30 Buildings
L] B cheant bisue el 1\ yealt  69.80 km

& Notes For Inspectars ... e L] WEREL

The directions appear at the right, and there is an option for a printable view (indicated by the red
arrow).
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When you click on this option, you’ll see:

@@ - http:/imaps .google.comfmapsisaddr=33 1 704055 2C-115 571 36 3% 20{ %222 3% 2 2 iudaddr=32 .64 274694.2C-1 162275079 “‘}Hﬂ |Guugle ‘ pel '|
: Fle Edit ‘Miew Favortes Tools Help

GODgIEGo *b@ ﬁ v 6 | 9% Bookmarks gublocked | '?Chack > oy Autolink - EAutGFiII DSEDd tow g oSett\ngsv

Wb [ ta"11" - Google Maps. ]T ffir - ~ - [k Page - i Took - .
Web Images Maps Mews Shopping Gmail more v Signin | Help
... Start address &g, "SFO" End address £.q., "94526"
Google [33170405-115571363 (23" | 2 [32.642746.-116227507 ('11") | [ GetDirections |
s Search the map _Find businesses | Getdirections [
J Search Results ‘ | My Maps | i@ Print [ Send @= Link to this page
[ Avoid highways Get reverse directions Map | Satelite | . Termsin_|
' From:  "23" @‘
Dewey Rd Edit
[=) Drive: 74.2 mi - about 1 hour 27 mins
1. Head northwest on Dewey Rd toward W 05 rm-
Sinclair Rd
. 2 Turn left at W Sinclair Rd 0.2 mi
3 Turn left at Kalin Rd 35mi
4. Turn right at Eddins Rd 2.0mi 4
. 5 Cum.iﬁ:.n-a on Gentry Rd 34 mi
5 Continue an Walk;r Rd 04 rm-
. Z-. Continue on Forrester Rd 208 mi
4. Turn right to merge onto 1-8 W 33.7 mi
5 Take exit 77 for In-Ko-Pah Park Rd 0.2 rm-
.m. Turn left at In-Ko-Pah Park Rd 0.3mi
11 Turn left at Old Hwy 80 g2mi
@ |
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In some areas (at this time, most of Mexico), this option is not available. You can, however, opt
to see the scene in Google Maps by zooming to the area you would like to map and clicking the
icon along the upper bar that is indicated by the red arrow:

File Ect “iew Tools Add  Help

Fly To Find Busineszes Directions

From e.g., Toronto, Canada
|"23" lat=33.170405, lon=-115.571363
Toe.g., 4 Yawkey Way Boston Ma

|"11" lat=32 642748, lon=-116.227507 &

9 g w3 p N ‘
Printable view
[#I[¥) Head nartvwest an Dewey Rata
oo 0.5 mi
@ Turn lett at Estells Rd/Sinclair Rdi
go 2.2 mi

[7I (M) Turnlett ot Gentry Rd
go 7.0mi

[](a) Sliaht riaht at © Brien/O Brien Lat
o 0.4 mi

- [7I(m) Sliatt lett st Forrester Re
o 20.8 mi
@ Turn right t0 merge onto 1-5 ¥ toy
o 37.5mi
- [P1(m) Fake exit 73 tovward Jacumba.

co22
VTP 327 35' 27.826" h 1157

L1

I}

dumpsitelen site for ag 337 M

= [B] = primary Detabase
El * Geographic Web
= rosds
& LIl 30 Build
)

Google
S A 24
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When you have clicked the icon to view the scene in Google Maps, you will see the following:

€IS ‘ http:{jmaps.google.comfmapsAl=32.595489, -1 15.6708782=1 38t =hatl=en \‘__t\ |z| |Guugle HP =

© Fle Edt View Favortes Tools Help

Google Go (‘b@ B~ & 97 Bookmerksy Bhoblocked | 5P check v g Autolink » | Autorl [eb Sendtow () Settings =

% 4 |Gl Goagle Maps l ﬁ 5 @ x: @Page = @TDOB -7
Web Images Maps MNews Shopping Gmail more v Sign in | Help

£.0., "10 market st, san francisco” or "hotels near lax”
008 e H || Search Maps | Show search ootiens

Maps Search the map | Find buginesses  Get directions

J Search Results ‘ | My Maps | Print (4 Send @ Link to this page

Mew! See how other sites use Google Maps. . | wap | satelite
=

Browse popular maps
Our Earth as Art

Bopular user-created maps
Places of Interest
See more maps

Q Put your business on Google Maps
E Display your ads on Google Maps

DigitalGlobe, GeoEye, Map data & 02 g Cons g, N ™ - Terms of Us'_

Done ‘°Internet H100% v ot

Al | Qurited-se.. | Scuogetan | BNaresforins.. | @himiimeps... | @z ) 3 O I 125 em

¢~ Google Maps ..,

If you have Google Earth Plus ($20) or Google Earth Pro ($400), the .kmz file can be transferred

to your GPS unit. This will help eliminate any typographical errors or read errors in finding the
location.
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Once you arrive at the approximate location, refer to snapshots.doc to guide you to the specific
possible WTP. Site 22°s snapshot looks like this:

Site 22: 32° 35’ 27.926” , -115° 40’ 5.944”

This is a known waste tire disposal site containing a reported 400,000 tires.

The snapshot contains a satellite view of the target site, latitude and longitude, and a brief
description of what you may find. There may be more than one possible WTP per location. The
red circles will indicate where the WTP are for each site. In the QuickBird satellite images, green
vegetation will appear red. The red makes it easier to distinguish vegetation from other objects
and can help guide you to the right location. Feel free to print the snapshots and take notes on
them. Any notes you take on tire locations or alternate circles will be helpful. Either snail mail
your notes to Becky Quinlan at 12205 269" Way NE, Duvall, WA 98019 or transfer them to an
electronic file and e-mail them to yogini97 @yahoo.com.
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When you have arrived at the location and determined what objects are at the target site, fill in the
“Inspector’s notes” cell in the .xls spreadsheet.

!{g Microsofi:Excel Ssocalmexl Bliresurveyfingal \___J_jdl
File Edit View Insert Format Tools Data Window Help == x|
DeEe SRy | FBa@ @ = A SR 2 e -z -|prol===EHs %|E=lm-A-A 2

| A2 | =/ Site

A B | o | D | E F G H =
1 | CalifornialMexico Border Area 2 ml
2 ISite Analyst's notes Latitude Longitude Inspector’'s notes

construction with much waste, high turnover, many
3 1|possible piles 32 27 17.514" N (117 % 0'48.088" W
4 2|3 possible WTP on a NS line, high turmnover F2E 23 44 154" W | 1175 2' 47 BBT" W
5 3|3 large piles with others scatterad 32 20027 516" N | 117 1'66.264" W
B 4|possible WTP 320 29 41.827" N [116% 55' 49.966" W
7 5|possible WTP 320 29' 25653 N [116% 55' 33.457" W
8 B|possible WTP or burn on farm 32% 21'15.070" N [117% 0'B.091" W
g 7|equipment yard 327 34'53.190" N |116F 38' 1.632" W
10 8lequipment yard 32 33 22.821" N [116F 32 28.025" W
11 9|possible WTP 32734'7.232° N [1167 31" 34.728" W
12| 10|possible WTP 327 33 56.802" N [116F 25'0.149" W
13| 11|Transport storage with tires 327 38'33.8587" N [116% 13'39.023" W
14| 12|possible WTP 32 3755778 N (1157 40° 26.252" W
15 13| possible WTP or vegetation 32% 37 26.608" W |115% 40° 10, 447" W
16 | 14|possible WTP, all along track 32 37" 12.868" N [115% 40°'8.962" W
17 15| possible WTP, under power lines 32= 375407 W | 115 40° 19 553" W
18 | 1Btires along N/S track crossing wash 327 36" 35.404" M 1157 40' 0.052" W
19| 17|possible WTP 327 36'33.139" N [115% 40'8.587" W
20| 18|huge system of tire durmps, look in wide area 327 36'36.574" N [1157 41' 24.020" W
21 19[smaller WTPs scattered along road 325 35' 37667 N [115F 411 40.898" W
22| 20[possible WTP 327 35'44.726" N 1157 40' 53.398" W
23 21|WTP, known 1o have been cleaned up 327 35'54.802" N [115% 40' 5.565" W
24 | 22[WTP, known tire disposal site 327 35'27.826" N [115F 40'5.944" W
25 | 23|dumpsitefequipment site for agricuture 3310 13.455" N [115% 34" 16.905" W
26 | 24[WTPs adjacent to race track 3235 14.285" N [115% 36" 44.890" W
27 | 25|multiple possible WTP on supply vard 327 35'0.680" N [115% 36" 17.774" W
28| 26[possible WTP, high turnover 32 35 18.445" N [115% 35" 46.111" W
28| 27|burns with possible WTPs 3233 1.120" M [115% 31'57.350" W
30 28|tires or vegetation 32 32' 27 376" N [115% 31'53.087" W
I 29|possible YWTP or asphalt on private lot 327 38 41.631" N [115% 30 15.316" W
32| 303 possible WTPs 320 27 29.791" N |1157 24'8.432" W
33| 3 |possible WTP in equipment yard 325 36'14.220" N 1157 25' 35.064" W -
14| 4 [» | »i\ socalmex08tiresurveyfinal / i i [4] i a2l
Reacy
% & 5 Internet Explorer  ~ 2 Microsoft wiord,.. | |4 windows Expla... = @ Google Earth Microsoft Excel - 5., ? "hj,v % 8 11:04am

Indicate whether there are tires at the location, what objects are at the location if they are not tires,
and any notes on context you would like to make. Do not worry about making your notes brief;
making them understandable to anyone who has not seen the site is better. If the targets are not
tires, or you otherwise feel it would be helpful, please take a photograph of the location, using a
wide enough angle to provide some context. Please do not zoom in on the object only (or if you
do take multiple pictures). Label each picture with the site number.
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Finally, when you submit your report, please include the completed .xIs spreadsheet, photos, and
any snapshot notes that you have taken. If you find WTPs not listed during your inspection,
please photograph them, mark them using GPS coordinates or in a .kmz file, describe the location
and include them at the bottom of the spreadsheet.

| 2 |MicrosoftExcell - sopalmextBfiresurveyfinal \__J‘_j;jl
File Edit View Insert Format Tools Data Window Help == x|
DEHAE SRY| 2R - @58 @D 2 -u - BrulE==Es%/E0-5A 2
[ G35 | =
A B (& b} E IE G H
7B 74| junkyard, look to the northeast also 328 25' 31,462 N [114 47 31.6087" W
77 75|possible WTP 327 26" 1.444" M [1147 45'30.224" W
78 762 junkyards 327 26'1.333" N [114F 46'8.408" W
74 77 |possible YWTP on private propery 32F 26'16.895" M [114F 47 10.524" W
80 78|possible WTP 327 24'82.732" N 1143 48" 36.727" W
g1 78 multiple small possible WTP 327 24'45.214" N |14 46" 23.076" W
g2 80 tires scattered along desert road 52% 24' 36,637 N [114F 47" 15.349" W
g3 51 |possible YWTP 320 2442571 M 1147 45" 55.543" W
54 82| scattered srmall WTP along desett road 328 24' 24523" N [1145 45' 44.061" W
look all the way to road end, also look along the road to
85 B3|the south 32 23 60379 M 114 45'38.014" W
86 B4 |WTPs inside yard 32 24'20.822" M 1143 45'42.235" W
g7 85| small WTPs on ernpty lot, and around 328 25' 26.563" M {1148 45' 2171 WY
85 56 |possible YWTPs on emply lot 327 24'59.826" M {1147 44' 40.662" W
g9 57 |small ¥WTPs on empty lot 327 24'42.260" W [114F 45' 2.662" W
a0 55 |dumpsites with tires 327 24'8.994" N 114 44" ABE12" W
9N £9|dumpsite in desert 32 32'30.701" M 1143 42'52.122" W
92
93 |Mew Site # |Inspector's description Latitude Longitude
94
95 7 I _l
%/
2
/ 99
100
101
102
103
104
105
106
107
108 =
4| 4 [» | ]\ socalmex08tiresurveyfinal / [«
Ready

[2) 2 ju&ﬂ 11108 41

S
% & 5 Internet Explorer  ~ 2 Microsoft Wword,.. =| )4 Windows Explo,.. = g =oogle Earth

For Mexico, please note that there are regions where many property lines are delineated by tires.
If you are in an area where this is the case and find tire piles of interest, please indicate in a
separate column on the spreadsheet that these are in one of those tire-dense areas. It would help
to know what number of tires constitutes a pile of interest in this context.

If you have any questions, feel free to contact Becky Quinlan by e-mail: yogini97@yahoo.com
or by phone: (415) 640-3420.
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Appendix D
lllegal Dumping
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Another possible application for this method and imagery purchased for tire surveys is the
detection or monitoring of illegal dumpsites. The following are pictures of dumpsites in
California/Mexico Border Region 1 and their corresponding satellite images. In all satellite
images, vegetation appears red and the red circles indicate the area pictured in the next figure.

Figure D-1. Satellite image of California/Mexico Border
Region 1, site 4 (Digital Globe, 2006).

.
e .

Figure D-2. Metal debris at site 4 (Silv 07).

—

Contractor's Report to the Board 54



Figure D-3. Satellite image of California/Mexico
Border Region 1, site 46 (Digital Globe, 2006).

Figue D-4. eri at site 46 (ieert, 20.
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Figure D-5. Satellite image of California/Mexico
Border Region 1, site 123 (Digital Globe, 2006).

Figure D-6. BI wires at site 123 (Silva, 07).

—
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