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access secured administrative roads/trails. CBP-BP may drag existing 
public and administrative roads that are unpaved for the purpose of 
cutting sign, subject to compliance with conditions that are mutually 
agreed upon by the local Federal land manager and the CBP-BP Sector 
Chief. For purposes of this MOU, "existing public roads/trails" are 
those existing roads/trails, paved or unpaved, on which the land 
management agency allows members of the general public to operate 
motor vehicles, and "existing administrative roads/trails" are those 
existing roads/trails, paved or unpaved, on which the land management 
agency allows persons specially authorized by the agency, but not 
members of the general public, to operate motor vehicles; 

3 CBP-BP may request, in writing, that the land management agency 
grant additional access to Federal lands (for example, to areas not 
previously designated by the land management agency for off-road use) 
administered by the DOI or the USDA for such purposes as routine 
patrols, non-emergency operational access, and establishment of 
temporary camps or other operational activities. The request will 
describe the specific lands and/or routes that the CBP-BP wishes to 
access and the specific means of access desired. After receiving a 
written request, the local Federal land manager will meet promptly with 
the CBP-BP Sector Chief to begin discussing the request and 
negotiating the terms and conditions of an agreement with the local 
land management agency that authorizes access to the extent permitted 
by the laws applicable to the particular Federal lands. In each 
agreement between CBP-BP and the local land management agency, 
the CBP-BP should be required to use the lowest impact mode of travel 
and operational setup reasonable and practicable to accomplish its 
mission. The CBP-BP should also be required to operate all motorized 
vehicles and temporary operational activities in such a manner as will 
minimize the adverse impacts on threatened or endangered species and 
on the resources and values of the particular Federal lands. However, at 
no time should officer safety be compromised when selecting the least 
impactful conveyance or operational activity. Recognizing the 
importance of this matter to the Nation's security, the CBP-BP Sector 
Chief and the local Federal land manager will devote to this endeavor 
the resources necessary to complete required compliance measures in 
order to execute the local agreement within ninety (90) days after the 
Federal land manager has received the written request for access. 
Nothing in this paragraph is intended to limit the exercise of applicable 
emergency authorities for access prior to the execution of the local 
agreement. The Secretaries of the Interior, Agriculture, and Homeland 
Security expect that, absent compelling justification, each local 
agreement will be executed within that time frame and provide the 
maximum amount of access requested by the CBP-BP and allowed by 
law; 
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NYMAN & ASSOCIATES 
3168 Sherry Drive 

Baton Rouge, LA  70816-5009 
March 3, 2003 

                                                             
Kate Koske Roussel  
Natural Resources                                                   
Gulf South Research Corporation  
7602 GSRI Avenue 
Baton Rouge, Louisiana 70820 
 
Subject:  Environmental assessment of proposed INS wells in the Smith/La Gloria canyon  

areas along the U.S./Mexico border, San Diego County, California. 
 
Dear Ms. Roussel: 
 
 As you requested, I have made a thorough study of the hydrologic literature that included 
southeastern San Diego County, California, for the purpose of writing an environmental 
assessment for the areas of interest to the Immigration and Naturalization Service (INS).  The 
literature search was done to estimate the environmental impact that two water wells, each 
producing about 50,000 gallons/year, would have on the general hydrology of the area. Geologic 
maps from the California Department of Conservation (Geological Survey), the San Diego 
County Water Authority, and several theses on hydrogeology written by students at San Diego 
State University have provided a good insight toward answering this question.  Total recharge 
for the 2001 recharge season (late winter and spring) was estimated for the Campo Creek basin 
using stream-hydrograph separation and pro-rated for the Smith/La Gloria canyon watersheds on 
a unit-recharge basis (recharge/mile2) and compared to 30 years of past streamflow.    
 
Purpose and Location of Investigation  
 
 The INS plans to have two wells installed along the U.S./Mexico border in Smith and La 
Gloria canyons, San Diego County, California.  Smith and La Gloria canyons are located about 
1.0 to 2.5 miles east of the town of Campo (Figure 1).  The INS plans to have a well drilled near 
the national border in each canyon.  Each well would be drilled in granite (crystalline rock), each 
well is expected to be pumped at the rate of 1.0 to 1.5 gal/min, and would be used to maintain a 
10,000-gal holding tank needed to support the INS activities in each canyon (Figure 2).  
 
Regional Hydrogeology 
 
 San Diego County lies within the Peninsular Range geomorphic province, the mountains 
of which are largely composed of granitic (crystalline) rocks of the Southern California 
Batholith, which was emplaced during the Cretaceous period of geologic time.  Regional uplift 
resulted in the erosion of most of the overlying rocks and currently this batholith is exposed over 
most of southern San Diego County (Figure 1) from elevations of 500 ft to more than 6,000 ft 
(NGVD)(Pollock, 1991, p.53).     
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 Groundwater movement is primarily through pore spaces developed by weathering and 
decomposition of the crystalline rocks and through granular alluvium, as well as through 
fractures in the bedrock.  Regional groundwater movement in crystalline rock is preferentially 
along lineaments and associated fracture zones (Lower, 1977, p. 173). 
 
Lineaments 
 
 Lineaments are linear topographic features that are geologically controlled and are most 
obvious from studies of high-altitude imagery that shows unusually straight valleys, river 
courses, and other topographic features.  In San Diego County, according to Lower (1977, p. 11), 
lineaments formed because of zones of weakness in crystalline rocks as the rocks cooled and 
were uplifted as the Peninsular Ranges.  Lineaments are topographic features created because of 
the weathering and erosion of this zone of weakness (frequent jointing and shear zones).  The 
most common trends for lineaments are N 20oW and N 20oE, although north-south and east-west 
trends are also present.  Minor faults in the Southern California Batholith may also have the 
same trends (Figures 1, 3).    
 

Lineaments are hydrologically important because they provide major avenues for 
groundwater movement and storage in crystalline rock.  Lineaments are often the upstream limit 
of etchbasins (shallow intermountain basins that contain valley fill) (Lower, 1977, p.39) and 
large etchbasins are often formed where lineaments cross from two different directions. 
Etchbasins are important because they store water from surface runoff and groundwater flow 
from connecting lineaments (Lower, 1977, p.44).  
 

Smith and La Gloria canyons both fit the description of lineaments because they are 
reasonably straight and are oriented N 20oW in this area. Many of the faults in this area also have 
an approximately N 20oW trend (Figures 2,3), suggesting that Smith and La Gloria canyons may 
be fault controlled but may not be indicated as such because they have not been studied in detail. 
Campo Valley is probably a large etchbasin that is the beneficiary of surface and groundwater 
flow from Smith and La Gloria canyons, and other adjacent canyons. 
 
Water Availability in Crystalline Rocks 
 
 There is considerable literature regarding water wells in crystalline rock.  Domestic water 
supplies in many parts of the U.S., and in other countries, are dependent on such wells because 
there is no other groundwater source available.  Crystalline rocks include all classes of igneous 
and metamorphic rocks, which include granitic rocks, schist, and gneiss.  All of these types of 
rock, for all practical purposes, have essentially no primary permeability, i.e. the minerals that 
constitute crystalline rocks are essentially impermeable (pass an insignificant amount of water).  
However, there is secondary permeability (permeability created after the original rock was 
emplaced) created by fractures, joints, and shearing that can provide useful amounts of 
groundwater to wells.  
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Shallow fractures in crystalline rock are often created by stress relief due to unloading of 
overlying rocks because of erosion.  Techtonically produced fractures adjacent to fault zones and 
areas of intense folding can occur at any depth (Nommensen, 1989, p.15).  According to 
Nommensen (1989, p.14), the weathering of crystalline rock is primarily a near-surface 
phenomenon that is generally restricted to a zone within about 300 feet of the earth’s surface.   
 

Availability of Water from Crystalline Rocks in San Diego County 
 
 According to Nommensen, (1989, p.21), wells in the Southern California Batholith range 
from 95 to 1,950 feet in depth and have a median depth of about 410 feet and most have casing 
cemented to a depth of 50 feet or more.  Well yields averaged as much as 39.5 gal/min (p.32). 
 
 Pollock (1991, p.54), investigated the relationship between well depth and well yield in 
the fractured crystalline rocks of San Diego County.  His investigation was based on 2,618 wells 
completed in the Southern California Batholith in San Diego County.  The well records are on 
file at the Department of Health Services.  Of these records a subset of 146 wells was selected 
because the records included well location, total depth, total yield, static water level, and 
included the continuous monitoring of yield with depth.   
 

Records for 91 “valley” wells were studied statistically and it was found that wells less 
than 100 ft deep had average yields ranging from 0 to about 1.5 gal/min/20-ft of saturated depth, 
wells 200 ft deep had average yields ranging from about 0.5 to nearly 2.0 gal/min/20-ft of 
saturated depth, wells to 300 ft deep had average yields ranging from 0.5 to nearly 2.5 
gal/min/20-ft of saturated depth (Pollock, 1991, Fig.10, p.67).  The average yield of all valley 
wells is about 1.0 gal/min/20-ft of saturated depth to a depth of about 600 ft.  In other words, a 
600-ft well with a static water level 100 ft below land surface therefore may yield about 25 
gal/min.  The average yield per 20-foot depth interval for wells on hillsides and hilltops ranges 
from 0 to 1.0 and 0 to 0.5 gal/min/20-ft of saturated depth, respectively.  According to Pollack 
(1991, p.95), the relatively high yields in the valleys may be the result of (1) valleys tend to form 
along structurally weak zones that may contain fractured rocks, and (2) groundwater recharge 
from streams and the presence of residuum and alluvium probably increase yields in valleys.  (3) 
Erosion in upland areas exposes relatively unweathered rock thus reducing the yield to wells on 
hillsides and hilltops, and (4) fractures on the hills and hillsides collect water that drains toward 
the valleys.           
 
 Static water levels in valley topography in San Diego County generally range from 0 to 
50 ft below land surface (Pollock, 1991, p.66).  According to Mower and Nace (1957), the 
presence of cottonwood trees indicates a water table about 4 to 5 feet below land surface, the 
presence of willow indicates a water table within about 2 feet of land surface. 
 
Phreatic Water Consumption  
 
 According to Lower (1977, p.13), vegetation in San Diego County at the higher 
elevations generally consists of coniferous and mixed forest trees.  Mature pine and oak trees in 
this class annually transpire up to 1.8 acre-feet of water per acre of trees (Todd, 1970).  At lower 
elevations the vegetation consists of scrub oak and shrubs constituting chaparral and mixed 
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chaparral.  According to Todd (1970) chaparral growths are reported to transpire up to 1.7 acre-
feet of water per acre annually (p. 14).  Flora around springs and along streams in canyon floors 
often consist of live oak, cottonwood, willow, alder, and maple, and these trees can transpire 
from 2.7 to 4.5 acre-ft of water per acre annually (p.16).   
 
Groundwater Recharge 

 
Groundwater recharge is the replenishment of the zone of saturation with water derived 

from sources above the earth’s surface (Meinzer, 1942).  It is the most important parameter of 
the groundwater system (Lower, 1977, p 53) because it is required to maintain the groundwater 
system.  Recharge involves three steps (1) infiltration into the soil or other openings, (2) 
percolation downward through the unsaturated zone, and (3) recharge—the movement of some 
of the soil water to the saturated zone (water table) to become part of the groundwater system 
(Lower, 1977, p. 53).  Recharge calculations by Lower (1977, p. 61) indicate that recharge near 
the village of Mount Laguna, 20 miles north of Campo, occurred primarily from February 
through April, during his studies from October 1973 to May 1976.  Based on stream flow data 
during this period, bedrock recharge contributed 0.23 acre-ft/acre annually of groundwater to 
stream channels along lineaments in the Mount Laguna area.  Based on spring discharge data 
during this period, annual recharge of 0.19 acre-foot/acre was related to crystalline rock and 
etchbasins (Lower, 1977, p.172).  Decomposed roots and animal borings augment infiltration in 
etchbasins.  When the rate of rainfall exceeds the infiltration rate surface runoff is created and 
this water is lost to the groundwater system.  Snowfall accounted for 43% of the total annual 
precipitation at Mount Laguna and snow is very desirable from a recharge point of view because 
snow generally melts slowly continually wetting the soil thus providing continual infiltration.  In 
the fractured crystalline rocks, groundwater percolates through open fractures to the zone of 
saturation.  Chemical weathering of the bedrock also occurs, slowly enlarging the fractures.  
Percolation to the zone of saturation continues unless the water is intercepted by plants and is 
removed by evapotranspiration.  Because plants are most active during the spring and summer 
most of the recharge occurs during the winter and early spring months.   

 
Blain (1981, p.70) established eight rain gages at different elevations at Honey Springs 

Ranch (Figure 1), about 18 miles WNW of Campo, estimated the relationship between elevation 
and the amount of precipitation for an area ranging in elevation from 1,145 to 1,900 feet.  A plot 
of average rainfall at the eight stations indicated a linear trend and suggested a 25% increase in 
rainfall for each 500-foot rise in elevation (Fig. 16, p.71).  Blain (p.87, 90, 359) also concluded 
that the water table rose following wet periods not because of infiltration through the soil but by 
infiltration and drainage through highly permeable near-surface factures in the exposed 
crystalline rock areas nearby.  Smith and La Gloria canyons are incised about 1,000 ft into the 
Southern California Batholith.  

 
Recharge in the Campo Creek Basin 

 
The soils in the Campo Creek Basin are mostly decomposed crystalline rock and are 

therefore very granular and highly permeable--6.3 to 20 inches/hr on the hilltops and hillsides 
(Tollhouse soils) and greater than 20 inches/hr in the valley bottoms (Mottsville soil) (USDA, 
1973, p.56, 58)—however, because of steep slopes runoff may also be very rapid.  The 
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distribution of these soils are mapped as MvC (Mottsville) and ToG and ToE2 (Tollhouse) as 
shown in Figure 5.  When such soils become saturated these highly permeable soils facilitate the 
movement of recharging rainwater to the water table and subsurface fractures.   

 
It would be very useful to be able to calculate the volume of water in storage in the soils 

and fractures in the crystalline rock.  A commonly used method of determining total recharge is 
by observing the water-table rise following a rain event (Lerner, 1997, p.142).  Because of the 
lack of monitor wells and the irregularity of the volume in fractures and pore spaces calculating 
the volume of water represented by the water-table rise is uncertain in this area.       

 
Another method of estimating the total recharge over a whole catchment area (river 

basin) is based on the analysis of river hydrographs (Lerner, 1997, p.143).  The basic equation is: 
 
Recharge = baseflow + withdrawals (stresses) + rate of storage depletion 

 
Baseflow is streamflow maintained by natural groundwater discharge (springs and 

seepage from the surrounding aquifer).  Baseflow is the flow after a storm surge has passed when 
streamflow is maintained by groundwater discharge from the soil and surrounding bedrock.  
Withdrawals and depletion of aquifer storage can be avoided here because the Bureau of Land 
Management restricts anthropogenic development in Smith and La Gloria canyons and recharge 
occurs primarily in the later winter and early spring when vegetative stress is minimal on the 
groundwater system (Lower, 1977).  The method for estimating groundwater recharge from 
streamflow records has been thoroughly tested and described by Rutledge and Daniel (1994).  
The volume of recharge is calculated for each individual rainfall event.  The basic equation is: 

   
  2(Q2 – Q1)(K) 

R = ----------------------- 
      2.3026 

    where: 
 

R = total volume of recharge (in cfs, ft3/sec); 
 
Q1 = groundwater discharge (cfs) at the critical time (days) as extrapolated from the 

streamflow recession preceding the peak;      
 
Q2 = groundwater discharge (cfs) at critical time (days) as extrapolated from the 

streamflow recession following the peak; and   
 
K = the time (days) required for groundwater discharge to decline through one log cycle 

and is determined by extending the trend line of the rate of recession across a log cycle. 
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The method also requires the calculation of the critical time period (Tc, days), which is: 
 
 Tc = 0.2144K 
 
This graphical analysis is shown in Figure 6 for the gauging station Campo Creek near 

Campo for the period January through April 2001.  The station is operated by the U.S. 
Geological Survey and these average daily discharge readings are available from their internet 
website (USGS, 2001).  The results for two calculations are shown on Figure 6.  There was one 
large event (3.4 cfs, 3/7/2001), and six small events (0.46, 0.32, 0.44, 0.65, 0.57, 0.58, on 1/11, 
1/28, 2/13, 3/1, 4/12, and 4/21, respectively).  The calculations indicate that during the large 
event about 11.67 cfs (7.54 Mgal) of recharge had entered the groundwater system.  On each of 
the small events about 6.25 cfs (4.04 Mgal) of recharge had entered the groundwater system.  A 
total of about 24 Mgal had entered the groundwater system during the six small events and the 
total recharge was therefore about 32 Mgal for the Campo Creek Basin during the late winter and 
spring of 2001.  

 
According to the USGS, the gauging station near Campo monitors a drainage area of 85 

square miles (mi2) (Appendix A).  A unit recharge area can therefore be calculated indicating 
0.38 Mgal/mi2.  Smith and La Gloria canyons constitute about 4 mi2 (Figure 7) of the 85 mi2 in 
the Campo Creek basin.  The available recharge to the well sites was therefore estimated to be 
about 1.5 Mgal during the late winter and spring of 2001.  Although the amount of recharge 
varies from year to year it should be noted that rain events have been reasonably persistent since 
the late 1970s (Figure 8).  Figure 8 shows that there was very little flow in Campo Creek from 
1970 to 1977, but since then there have been rather regular rain events during the recharge 
season that have replenished the groundwater system from year to year.  Figure 8 is based on 
average monthly discharge recorded at the Campo Creek near Campo gage (Appendix A) and 
monthly rainfall at Campo (from the Western Regional Climate Center, Appendix B).          
 
Environmental Assessment 
 
 The studies in San Diego County mentioned above quantify at their location that there is 
significant recharge and groundwater contribution to springs, rivers, and crystalline rocks.  When 
Campo Creek is at baseflow the flow represents the excess of groundwater after the deep 
groundwater system has been essentially filled.  The two wells proposed for Smith and La Gloria 
Canyons would each supply the INS about 50,000 gal/yr, or 100,000gal/yr total.  The recharge to 
the groundwater system in the canyons was about 1.5 Mgal during the recharge season of 2001 
and there have been repeated significant rain events each year during the recharge season for the 
past 20 years (Figure 8).  The amount of water that is to be pumped by these two INS wells is 
insignificant compared to the amount of water removed from the natural system by river and 
spring flow, and the thousands of acres of forest surrounding Smith and La Gloria canyons. 
  
 
 
      Dale J. Nyman, CGWP, CPG 
      Hydrogeologist 
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APPENDIX E
Threatened and Endangered Species List
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http://www.fws.gov/carlsbad/CFWO_Species_List.htm

1 of 4 11/15/2007 11:44 AM

Scientific Name Common Name Lead Status R.P. CH LA O SB Riv SD Imp Fed Re
PLANTS

Acanthomintha ilicifolia San Diego thornmint CFWO T X 63:549
Allium munzii Munz's onion CFWO E D-05 X 63:549
Ambrosia pumila San Diego ambrosia CFWO E X X   64:729
Arctostaphylos glandulosa ssp. crassifolia Del Mar manzanita CFWO E X 61:523
Arenaria paludicola marsh sandwort VFO E F 98 X X 58:413
Arenaria ursina Bear Valley sandwort CFWO T X 63:490
Astragalus albens Cushenbury milk-vetch CFWO E D2 D-02 X 59:436
Astragalus brauntonii Braunton's milk-vetch VFO E F 99 X X 62:417
Astragalus lentiginosus var. coachellae Coachella Valley milk-vetch CFWO E P-04 X 63:535
Astragalus magdalenae var. peirsonii Peirson's milk-vetch CFWO T D-04 X X 63:535
Astragalus pycnostachyus var. lanosissimus Ventura marsh milk-vetch VFO E D-04 X X 66:279
Astragalus tener var. titi coastal dunes milk-vetch VFO E D X X 63:431
Astragalus tricarinatus triple-ribbed milk-vetch CFWO E X X 63:535
Atriplex coronata var. notatior San Jacinto Valley crownscale CFWO E P-04 X 63:549
Baccharis vanessae Encinitas baccharis CFWO T X 61:523
Berberis nevinii Nevin's barberry CFWO E X X X X 63:549
Brodiaea filifolia thread-leaved brodiaea CFWO T P-04 X X X X X 63:549
Castilleja cinerea ash-gray Indian paintbrush CFWO T X 63:490
Castilleja grisea San Clemente Island Indian paintbrushCFWO E F 84 X 42:406
Ceanothus ophiochilus Vail Lake ceanothus CFWO T X 63:549
Cercocarpus traskiae Catalina Island mountain-mahogany CFWO E X 62:426
Chorizanthe orcuttiana Orcutt's spineflower CFWO E X 61:523
Chorizanthe parryi var. fernandina San Fernando Valley spineflower VFO  C X X X 64:575
Cordylanthus maritimus ssp. maritimus salt marsh bird's beak CFWO E F 85 X X X 43:448
Deinandra (Hemizonia) conjugens Otay tarplant CFWO T D 03 D-02 X 63:549
Delphinium variegatum ssp. kinkiense San Clemente Island larkspur CFWO E F 84 X 42:406
Dodecahema leptoceras (Centrostegia l.) slender-horned spineflower CFWO E D X X X 52:362
Dudleya cymosa ssp. ovatifolia Santa Monica Mountains dudleya VFO T F 99 X X 62:417
Dudleya stolonifera Laguna Beach live-forever CFWO T X 63:549
Eriastrum densifolium ssp. sanctorum Santa Ana River woolly-star CFWO E D X X X 52:362
Erigeron parishii Parish's daisy CFWO T D2 D-02 X X 59:436
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http://www.fws.gov/carlsbad/CFWO_Species_List.htm

2 of 4 11/15/2007 11:44 AM

Eriogonum kennedyi var. austromontanum southern mountain wild buckwheat CFWO T X 63:490
Eriogonum ovalifolium var. vineum Cushenbury buckwheat CFWO E D2 D-02 X 59:436
Eryngium aristulatum var. parishii San Diego button celery CFWO E F 98 X X 58:413
Fremontodendron mexicanum Mexican flannelbush CFWO E X 63:549
Hazardia orcuttii Orcutt's hazardia CFWO C X 69:248
Helianthemum greenei Island rush-rose VFO T F 00 X 62:409
Lesquerella kingii ssp. bernardina San Bernardino Mountains bladderpodCFWO E D2 D-02 X 59:436
Lithophragma maximum San Clemente Island woodland star CFWO E F 84 X 62:426
Lotus dendroideus var. traskiae San Clemente Island lotus CFWO E F 84 X 42:406
Malacothamnus clementinus San Clemente Island bush mallow CFWO E F 84 X 42:406
Monardella linoides ssp. viminea willowy monardella CFWO E X 63:549
Navarretia fossalis spreading navarretia CFWO T F 98 P-04 X X X 63:549
Orcuttia californica California Orcutt grass CFWO E F 98 X X X 58:413
Oxytheca parishii var. goodmaniana Cushenbury oxytheca CFWO E D2 D-02 X 59:436
Pentachaeta lyonii Lyon's pentachaeta VFO E F 99 X 62:417
Phacelia stellaris Brand's phacelia CFWO C X X X 69:248
Poa atropurpurea San Bernardino bluegrass CFWO E X X 63:490
Pogogyne abramsii San Diego mesa mint CFWO E F 98 X 43:448
Pogogyne nudiuscula Otay mesa mint CFWO E F 98 X 58:413
Rorippa gambellii Gambel's watercress VFO E F 98 X X X X 58:413
Sibara filifola Santa Cruz Island rock-cress CFWO E X 62:426
Sidalcea hickmanii ssp. parishii Parish's checkerbloom VFO C X
Sidalcea pedata pedate checker-mallow CFWO E F 98 X 49:344
Taraxacum californicum California taraxacum CFWO E X 63:490
Thelypodium stenopetalum slender-petaled mustard CFWO E F 98 X 49:344
Trichostema austromontanum compactum Hidden Lake bluecurls CFWO T X 63:490
Verbesina dissita big-leaved crown beard CFWO T X 61:523

INVERTEBRATES
Branchinecta lynchii vernal pool fairy shrimp SAC T D-03 X 59:481
Branchinecta sandiegonensis San Diego fairy shrimp CFWO E F 98 RP X X 62:492
Euphilotes battoides allyni El Segundo blue butterfly CFWO E F 98 X 41:220
Euphydryas editha quino Quino checkerspot butterfly CFWO E F 03 D-02 X X X X 62:231
Glaucopsyche lygdamus palosverdensis Palos Verdes blue butterfly CFWO E F 84 D X 45:449
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Pyrgus ruralis lagunae Laguna Mountains skipper CFWO E X 62:231
Rhaphiomidas terminatus abdominalis Delhi Sands flower-loving fly CFWO E F 97 X X 58:498
Streptocephalus woottoni Riverside fairy shrimp CFWO E F 98 D-05 X X X X 58:413

FISH
Catostomus santaanae Santa Ana sucker CFWO T D-05 X X X X 65:196
Cyprinodon macularius desert pupfish R02 E F 93 D X X X 51:108
Eucyclogobius newberryi tidewater goby VFO E D 04 D X X 59:549
Gasterosteus aculeatus williamsoni unarmored threespine stickleback VFO E F 85 X X X 35:160
Gila bicolor mohavensis Mohave tui chub VFO E F 84 X 35:160
Gila elegans bonytail chub R06 E F 90 D X X X 45:277
Oncorhynchus mykiss southern steelhead R09 E X X X 62:439
Ptychocheilus lucius Colorado squawfish R06 E F 91 X X X 50:301
Xyrauchen texanus razorback sucker R06 E D X X X 56:549

AMPHIBIANS
Batrachoseps aridus desert slender salamander CFWO E F 82 X 38:146
Bufo californicus arroyo toad VFO E F 99 D-05 X X X X X 59:648
Rana aurora draytoni California red-legged frog SAC T F 02 RP-04 X X X X X 61:258
Rana muscosa mountain yellow-legged frog CFWO E P-05 X X X 64:717

REPTILES
Gopherus agassizii desert tortoise VFO T F 94 D X X X 55:121
Uma inornata Coachella Valley fringe-toed lizard CFWO T F 85 D X 45:638
Xantusia riversiana island night lizard CFWO T F 84 X 42:406

BIRDS
Amphispiza belli clementeae San Clemente sage sparrow CFWO T F 84 X 42:406
Brachyramphus marmoratus marbled murrelet POR T F 97 D X 57:453
Charadrius alexandrinus nivosus western snowy plover SAC T D 01 D-05 X X X 58:128
Charadrius montanus mountain plover R02 W* X X X X X X 64:758
Coccyzus americanus yellow-billed cuckoo SAC C X X X X X X 66:386
Empidonax traillii extimus southwestern willow flycatcher R02 E D RP-04 X X X X X X 60:107
Gymnogyps californianus California condor VFO E F 96 X X 61:540
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Haliaeetus leucocephalus bald eagle R03 T F 86 X X X X X X 60:360
Lanius ludovicianus mearnsi San Clemente loggerhead shrike CFWO E F 84 X 42:406
Pelecanus occidentalis brown pelican VFO E F 83 X X X X X X 50:494
Phoebastria albatrus short-tailed albatross JFO E X X X 65:466
Polioptila californica californica coastal California gnatcatcher CFWO T* RP X X X X X 58:167
Rallus longirostris levipes light-footed clapper rail CFWO E F 85 X X X 35:160
Rallus longirostris yumanensis Yuma clapper rail R02 E X X 32:400
Sterna antillarum browni California least tern CFWO E F 85 X X X X X 35:849
Vireo bellii pusillus least Bell's vireo CFWO E D 98 D X X X X X X 51:164

MAMMALS
Dipodomys merriami parvus San Bernardino kangaroo rat CFWO E D-02 X X X 63:510
Dipodomys stephensi Stephens' kangaroo rat CFWO E D 97 X X X 53:384
Enhydra lutris nereis southern sea otter VFO T/X* D 00 X X X 52:297
Ovis canadensis peninsular bighorn sheep CFWO E F 00 D-01 X X X 63:131
Panthera onca jaguar R02 E X X 62:391
Perognathus longimembris pacificus Pacific pocket mouse CFWO E F 98 X X X 59:497
Spermophilus tereticaudus chlorus Palm Springs ground squirrel CFWO C X 64:575
Urocyon littoralis catalinae Santa Catalina Island Fox CFWO E X 69:103

E: Listed as a federally endangered species
T: Listed as a federally threatened species
XN: Experimental population; * southern sea otter first listed as threatened Jan. 14, 1977 42:2968
PE: Proposed as federally endangered
PT: Proposed as federally threatened 
C: Federal candidate species
R.P.: Recovery Plan, F= Final, D= Draft, those lacking date are in progress
CH: Critical Habitat P-Proposed; D-Designated
R: Remanded
RV: Remanded and CH designation vacated; RVp = partially vacated
RP: CH Remanded and now reproposed
T*: Proposed DPS
W* = was proposed as threatened but withdrawn 2003
Note: Santa Catalina Isl. and San Clemente Isl. Are in L.A. County
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Scientific Name Common Name Lead Status R.P. CH LA O SB Riv SD Imp Fed Re
PLANTS

Acanthomintha ilicifolia San Diego thornmint CFWO T X 63:549
Allium munzii Munz's onion CFWO E D-05 X 63:549
Ambrosia pumila San Diego ambrosia CFWO E X X   64:729
Arctostaphylos glandulosa ssp. crassifolia Del Mar manzanita CFWO E X 61:523
Arenaria paludicola marsh sandwort VFO E F 98 X X 58:413
Arenaria ursina Bear Valley sandwort CFWO T X 63:490
Astragalus albens Cushenbury milk-vetch CFWO E D2 D-02 X 59:436
Astragalus brauntonii Braunton's milk-vetch VFO E F 99 X X 62:417
Astragalus lentiginosus var. coachellae Coachella Valley milk-vetch CFWO E P-04 X 63:535
Astragalus magdalenae var. peirsonii Peirson's milk-vetch CFWO T D-04 X X 63:535
Astragalus pycnostachyus var. lanosissimus Ventura marsh milk-vetch VFO E D-04 X X 66:279
Astragalus tener var. titi coastal dunes milk-vetch VFO E D X X 63:431
Astragalus tricarinatus triple-ribbed milk-vetch CFWO E X X 63:535
Atriplex coronata var. notatior San Jacinto Valley crownscale CFWO E P-04 X 63:549
Baccharis vanessae Encinitas baccharis CFWO T X 61:523
Berberis nevinii Nevin's barberry CFWO E X X X X 63:549
Brodiaea filifolia thread-leaved brodiaea CFWO T P-04 X X X X X 63:549
Castilleja cinerea ash-gray Indian paintbrush CFWO T X 63:490
Castilleja grisea San Clemente Island Indian paintbrushCFWO E F 84 X 42:406
Ceanothus ophiochilus Vail Lake ceanothus CFWO T X 63:549
Cercocarpus traskiae Catalina Island mountain-mahogany CFWO E X 62:426
Chorizanthe orcuttiana Orcutt's spineflower CFWO E X 61:523
Chorizanthe parryi var. fernandina San Fernando Valley spineflower VFO  C X X X 64:575
Cordylanthus maritimus ssp. maritimus salt marsh bird's beak CFWO E F 85 X X X 43:448
Deinandra (Hemizonia) conjugens Otay tarplant CFWO T D 03 D-02 X 63:549
Delphinium variegatum ssp. kinkiense San Clemente Island larkspur CFWO E F 84 X 42:406
Dodecahema leptoceras (Centrostegia l.) slender-horned spineflower CFWO E D X X X 52:362
Dudleya cymosa ssp. ovatifolia Santa Monica Mountains dudleya VFO T F 99 X X 62:417
Dudleya stolonifera Laguna Beach live-forever CFWO T X 63:549
Eriastrum densifolium ssp. sanctorum Santa Ana River woolly-star CFWO E D X X X 52:362
Erigeron parishii Parish's daisy CFWO T D2 D-02 X X 59:436
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Eriogonum kennedyi var. austromontanum southern mountain wild buckwheat CFWO T X 63:490
Eriogonum ovalifolium var. vineum Cushenbury buckwheat CFWO E D2 D-02 X 59:436
Eryngium aristulatum var. parishii San Diego button celery CFWO E F 98 X X 58:413
Fremontodendron mexicanum Mexican flannelbush CFWO E X 63:549
Hazardia orcuttii Orcutt's hazardia CFWO C X 69:248
Helianthemum greenei Island rush-rose VFO T F 00 X 62:409
Lesquerella kingii ssp. bernardina San Bernardino Mountains bladderpodCFWO E D2 D-02 X 59:436
Lithophragma maximum San Clemente Island woodland star CFWO E F 84 X 62:426
Lotus dendroideus var. traskiae San Clemente Island lotus CFWO E F 84 X 42:406
Malacothamnus clementinus San Clemente Island bush mallow CFWO E F 84 X 42:406
Monardella linoides ssp. viminea willowy monardella CFWO E X 63:549
Navarretia fossalis spreading navarretia CFWO T F 98 P-04 X X X 63:549
Orcuttia californica California Orcutt grass CFWO E F 98 X X X 58:413
Oxytheca parishii var. goodmaniana Cushenbury oxytheca CFWO E D2 D-02 X 59:436
Pentachaeta lyonii Lyon's pentachaeta VFO E F 99 X 62:417
Phacelia stellaris Brand's phacelia CFWO C X X X 69:248
Poa atropurpurea San Bernardino bluegrass CFWO E X X 63:490
Pogogyne abramsii San Diego mesa mint CFWO E F 98 X 43:448
Pogogyne nudiuscula Otay mesa mint CFWO E F 98 X 58:413
Rorippa gambellii Gambel's watercress VFO E F 98 X X X X 58:413
Sibara filifola Santa Cruz Island rock-cress CFWO E X 62:426
Sidalcea hickmanii ssp. parishii Parish's checkerbloom VFO C X
Sidalcea pedata pedate checker-mallow CFWO E F 98 X 49:344
Taraxacum californicum California taraxacum CFWO E X 63:490
Thelypodium stenopetalum slender-petaled mustard CFWO E F 98 X 49:344
Trichostema austromontanum compactum Hidden Lake bluecurls CFWO T X 63:490
Verbesina dissita big-leaved crown beard CFWO T X 61:523

INVERTEBRATES
Branchinecta lynchii vernal pool fairy shrimp SAC T D-03 X 59:481
Branchinecta sandiegonensis San Diego fairy shrimp CFWO E F 98 RP X X 62:492
Euphilotes battoides allyni El Segundo blue butterfly CFWO E F 98 X 41:220
Euphydryas editha quino Quino checkerspot butterfly CFWO E F 03 D-02 X X X X 62:231
Glaucopsyche lygdamus palosverdensis Palos Verdes blue butterfly CFWO E F 84 D X 45:449
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Pyrgus ruralis lagunae Laguna Mountains skipper CFWO E X 62:231
Rhaphiomidas terminatus abdominalis Delhi Sands flower-loving fly CFWO E F 97 X X 58:498
Streptocephalus woottoni Riverside fairy shrimp CFWO E F 98 D-05 X X X X 58:413

FISH
Catostomus santaanae Santa Ana sucker CFWO T D-05 X X X X 65:196
Cyprinodon macularius desert pupfish R02 E F 93 D X X X 51:108
Eucyclogobius newberryi tidewater goby VFO E D 04 D X X 59:549
Gasterosteus aculeatus williamsoni unarmored threespine stickleback VFO E F 85 X X X 35:160
Gila bicolor mohavensis Mohave tui chub VFO E F 84 X 35:160
Gila elegans bonytail chub R06 E F 90 D X X X 45:277
Oncorhynchus mykiss southern steelhead R09 E X X X 62:439
Ptychocheilus lucius Colorado squawfish R06 E F 91 X X X 50:301
Xyrauchen texanus razorback sucker R06 E D X X X 56:549

AMPHIBIANS
Batrachoseps aridus desert slender salamander CFWO E F 82 X 38:146
Bufo californicus arroyo toad VFO E F 99 D-05 X X X X X 59:648
Rana aurora draytoni California red-legged frog SAC T F 02 RP-04 X X X X X 61:258
Rana muscosa mountain yellow-legged frog CFWO E P-05 X X X 64:717

REPTILES
Gopherus agassizii desert tortoise VFO T F 94 D X X X 55:121
Uma inornata Coachella Valley fringe-toed lizard CFWO T F 85 D X 45:638
Xantusia riversiana island night lizard CFWO T F 84 X 42:406

BIRDS
Amphispiza belli clementeae San Clemente sage sparrow CFWO T F 84 X 42:406
Brachyramphus marmoratus marbled murrelet POR T F 97 D X 57:453
Charadrius alexandrinus nivosus western snowy plover SAC T D 01 D-05 X X X 58:128
Charadrius montanus mountain plover R02 W* X X X X X X 64:758
Coccyzus americanus yellow-billed cuckoo SAC C X X X X X X 66:386
Empidonax traillii extimus southwestern willow flycatcher R02 E D RP-04 X X X X X X 60:107
Gymnogyps californianus California condor VFO E F 96 X X 61:540

BW1 FOIA CBP 006881



http://www.fws.gov/carlsbad/CFWO_Species_List.htm

4 of 4 11/15/2007 11:44 AM

Haliaeetus leucocephalus bald eagle R03 T F 86 X X X X X X 60:360
Lanius ludovicianus mearnsi San Clemente loggerhead shrike CFWO E F 84 X 42:406
Pelecanus occidentalis brown pelican VFO E F 83 X X X X X X 50:494
Phoebastria albatrus short-tailed albatross JFO E X X X 65:466
Polioptila californica californica coastal California gnatcatcher CFWO T* RP X X X X X 58:167
Rallus longirostris levipes light-footed clapper rail CFWO E F 85 X X X 35:160
Rallus longirostris yumanensis Yuma clapper rail R02 E X X 32:400
Sterna antillarum browni California least tern CFWO E F 85 X X X X X 35:849
Vireo bellii pusillus least Bell's vireo CFWO E D 98 D X X X X X X 51:164

MAMMALS
Dipodomys merriami parvus San Bernardino kangaroo rat CFWO E D-02 X X X 63:510
Dipodomys stephensi Stephens' kangaroo rat CFWO E D 97 X X X 53:384
Enhydra lutris nereis southern sea otter VFO T/X* D 00 X X X 52:297
Ovis canadensis peninsular bighorn sheep CFWO E F 00 D-01 X X X 63:131
Panthera onca jaguar R02 E X X 62:391
Perognathus longimembris pacificus Pacific pocket mouse CFWO E F 98 X X X 59:497
Spermophilus tereticaudus chlorus Palm Springs ground squirrel CFWO C X 64:575
Urocyon littoralis catalinae Santa Catalina Island Fox CFWO E X 69:103

E: Listed as a federally endangered species
T: Listed as a federally threatened species
XN: Experimental population; * southern sea otter first listed as threatened Jan. 14, 1977 42:2968
PE: Proposed as federally endangered
PT: Proposed as federally threatened 
C: Federal candidate species
R.P.: Recovery Plan, F= Final, D= Draft, those lacking date are in progress
CH: Critical Habitat P-Proposed; D-Designated
R: Remanded
RV: Remanded and CH designation vacated; RVp = partially vacated
RP: CH Remanded and now reproposed
T*: Proposed DPS
W* = was proposed as threatened but withdrawn 2003
Note: Santa Catalina Isl. and San Clemente Isl. Are in L.A. County
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BLM Sensitive Species Known or Suspected to Occur within the Palm Springs/South 
Coast Office Area of Responsibility 

 

Common Name Scientific Name 
San Diego ambrosia Ambrosia pumila 
Otay manzanita Arctostaphylos otayensis 
Deane’s milk-vetch Astragalus deani 
Jacumba milk-vetch Astragalus douglasii var. perstrictus 
San Diego rattleweed Astragalus oocarpus 
Orcutt’s brodiaea Brodiaea orcuttii 
Lakeside ceanothus Ceanothus cyaneus 
Flat-seed spurge Chamaesyce platysperma 
Tecate cypress Cupressus forbesii 
Tecate tarplant Deinandra floribunda 
Many-stemmed dudleya Dudleya multicaulis 
California bedstraw Galium californicum ssp. primum 
San Gabriel bedstraw Galium grande 
Orcutt’s hazardia Hazardia orcuttii 
Gander’s pitcher-sage Lepechinia ganderi 
Borrego Valley pepper-grass Lepidium flavum var. felipense 
Little San Bernadino 
Mountains linathus 

Linanthus maculatus 

Orcutt’s linanthus Linanthus orcuttii 
Mountain Spring bush lupine Lupinus excubitus var. medius 
Robison monardella Monardella robisonii 
San Diego goldenstar Muilla clevelandii 
Munz cholla Opuntia munzii 
San Diego current Ribes canthariforme 
Parry’s tetracoccus Tetracoccus dioicus 
White-eared pocket mouse Perognathus alticola 
Palm Springs little pocket 
mouse 

Perognathus longimembris bangsi 

Desert bighorn sheep Ovis canandensis nelsoni 
California leaf-nosed bat Macrotus cailfornicus 
Spotted bat Euderma maculatum 
Western mastiff bat Eumops perotis californicus 
Townsend’s western big-eared 
bat 

Plecotus townsendii 

Pallid bat Antrozous pallidus 
Fringed myotis Myotis tghaysanodes 
Small-footed myotis Myotis ciliolabrum 
Long-eared myotis Myotis evotis 
Cave myotis Myotis velifer 
Yuma myotis Myotis yumanensis 
Burrowing owl Athene cunicularia 
Tricolored blackbird Agelaius tricolor 
Gray vireo Vireo vicinior 
Bendire’s thrasher Toxostoma bendirei 
California horned lizard Phrynosoma coronatum frontale 
Flat-tailed horned lizard Phrynosoma macalli 
Colorado Desert fringe-toed 
lizard 

Uma notata notata 

Coronado skink Eumeces skiltonianus interparietalis 
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 Two-striped garter snake Thamnophis hammondii 
Southwestern pond turtle  Emys marmorata pallida 
San Sebastian leopard frog Rana yavapaiensis 
Western spadefoot toad Scaphiopus hammondi 
Thorne’s hairstreak butterfly Callophrys thornei 
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APPENDIX F
Air Quality Calculations
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CALCULATION SHEET-COMBUSTABLE EMISSIONS-PROPOSED ACTION

Type of Construction Equipment Num. of 
Units HP Rated Hrs/day Days/yr Total hp-

hrs
Water Truck 2 300 10 160 960000
Diesel Road Compactors 1 100 10 160 160000
Diesel Dump Truck 2 300 10 160 960000
Diesel Excavator 1 300 10 160 480000
Diesel Hole Cleaners/Trenchers 2 175 10 160 560000
Diesel Bore/Drill Rigs 2 300 10 160 960000
Diesel Cement & Mortar Mixers 3 300 10 160 1440000
Diesel Cranes 2 175 10 160 560000
Diesel Graders 1 300 10 160 480000
Diesel Tractors/Loaders/Backhoes 0 100 10 160 0
Diesel Bull Dozers 1 300 10 160 480000
Diesel Front End Loaders 1 300 10 160 480000
Diesel Fork Lifts 3 100 10 160 480000
Diesel Generator Set 10 40 10 160 640000

Type of Construction Equipment VOC g/hp-
hr

CO g/hp-
hr

NOx g/hp-
hr

PM-10 
g/hp-hr

PM-2.5 
g/hp-hr

SO2 g/hp-
hr CO2 g/hp-hr

Water Truck 0.440 2.070 5.490 0.410 0.400 0.740 536.000
Diesel Road Compactors 0.370 1.480 4.900 0.340 0.330 0.740 536.200
Diesel Dump Truck 0.440 2.070 5.490 0.410 0.400 0.740 536.000
Diesel Excavator 0.340 1.300 4.600 0.320 0.310 0.740 536.300
Diesel Trenchers 0.510 2.440 5.810 0.460 0.440 0.740 535.800
Diesel Bore/Drill Rigs 0.600 2.290 7.150 0.500 0.490 0.730 529.700
Diesel Cement & Mortar Mixers 0.610 2.320 7.280 0.480 0.470 0.730 529.700
Diesel Cranes 0.440 1.300 5.720 0.340 0.330 0.730 530.200
Diesel Graders 0.350 1.360 4.730 0.330 0.320 0.740 536.300
Diesel Tractors/Loaders/Backhoes 1.850 8.210 7.220 1.370 1.330 0.950 691.100
Diesel Bull Dozers 0.360 1.380 4.760 0.330 0.320 0.740 536.300
Diesel Front End Loaders 0.380 1.550 5.000 0.350 0.340 0.740 536.200
Diesel Fork Lifts 1.980 7.760 8.560 1.390 1.350 0.950 690.800
Diesel Generator Set 1.210 3.760 5.970 0.730 0.710 0.810 587.300

Emission Factors

Assumptions for Cumbustable Emissions
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CALCULATION SHEET-COMBUSTABLE EMISSIONS-PROPOSED ACTION

Type of Construction Equipment VOC tons/yr CO tons/yr NOx 
tons/yr

PM-10 
tons/yr

PM-2.5 
tons/yr

SO2 
tons/yr CO2 tons/yr

Water Truck 0.465 2.190 5.808 0.434 0.423 0.783 567.045
Diesel Road Paver 0.065 0.261 0.864 0.060 0.058 0.130 94.543
Diesel Dump Truck 0.465 2.190 5.808 0.434 0.423 0.783 567.045
Diesel Excavator 0.180 0.688 2.433 0.169 0.164 0.391 283.681
Diesel Hole Cleaners\Trenchers 0.315 1.506 3.585 0.284 0.272 0.457 330.653
Diesel Bore/Drill Rigs 0.635 2.423 7.564 0.529 0.518 0.772 560.380
Diesel Cement & Mortar Mixers 0.968 3.682 11.552 0.762 0.746 1.158 840.570
Diesel Cranes 0.272 0.802 3.530 0.210 0.204 0.450 327.197
Diesel Graders 0.185 0.719 2.502 0.175 0.169 0.391 283.681
Diesel Tractors/Loaders/Backhoes 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Diesel Bull Dozers 0.190 0.730 2.518 0.175 0.169 0.391 283.681
Diesel Front End Loaders 0.201 0.820 2.645 0.185 0.180 0.391 283.628
Diesel Fork Lifts 1.047 4.105 4.528 0.735 0.714 0.503 365.406
Diesel Generator Set 0.853 2.652 4.211 0.515 0.501 0.571 414.211
Total Emissions 5.842 22.766 57.548 4.665 4.541 7.174 5201.722

Conversion factors
Grams to tons 1.102E-06

Emission factors (EF) were generated from the NONROAD2005 model for the 2006 calendar year. The VOC EFs includes exhaust and evaporative emissions.  The VOC evaporative 
components included in the NONROAD2005 model are diurnal, hotsoak, running loss, tank permeation, hose permeation, displacement, and spillage. The construction equipment age 
distribution in the NONROAD2005 model is based on the population in U.S. for the 2006 calendar year.

Emission Calculations
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CALCULATION SHEET-TRANSPORTATION COMBUSTABLE EMISSIONS-PROPOSED ACTION

Pollutants Passenger Cars 
g/mile

Pick-up 
Trucks, SUVs 

g/mile
Mile/day Day/yr Number of 

cars
Number of 

trucks

Total 
Emisssions 
Cars tns/yr

Total Emissions 
Trucks tns/yr Total tns/yr

VOCs 1.36 1.61 120 160 10 10 0.29             0.34 0.63            
CO 12.4 15.7 120 160 10 10 2.62             3.32 5.95            
NOx 0.95 1.22 120 160 10 10 0.20             0.26 0.46            
PM-10 0.0052 0.0065 120 160 10 10 0.00             0.00 0.00            
PM 2.5 0.0049 0.006 120 160 10 10 0.00             0.00 0.00            

-               

Pollutants 10,000-19,500 
lb Delivery Truck

33,000-60,000 
lb semi trailer 

rig
Mile/day Day/yr Number of 

trucks
Number of 

trucks

Total 
Emisssions 
Cars tns/yr

Total Emissions 
Trucks tns/yr Total tns/yr

VOCs 0.29 0.55 60 160 2 2 0.01             0.01 0.02            
CO 1.32 3.21 60 160 2 2 0.03             0.07 0.10            
NOx 4.97 12.6 60 160 2 2 0.11             0.27 0.37            
PM-10 0.12 0.33 60 160 2 2 0.00             0.01 0.01            
PM 2.5 0.13 0.36 60 160 2 2 0.00             0.01 0.01            

Pollutants Passenger Cars 
g/mile

Pick-up 
Trucks, SUVs 

g/mile
Mile/day Day/yr Number of 

cars
Number of 

trucks

Total 
Emisssions 
Cars tns/yr

Total Emissions 
Trucks tns/yr Total tns/yr

VOCs 1.36 1.61 60 0 0 0 -               0.00 -              
CO 12.4 15.7 60 0 0 0 -               0.00 -              
NOx 0.95 1.22 60 0 0 0 -               0.00 -              
PM-10 0.0052 0.0065 60 0 0 0 -               0.00 -              
PM 2.5 0.0049 0.006 60 0 0 0 -               0.00 -              

Fleet Charactorization: 20 POVs commuting to work were 50% are pick up trucks and 50% passenger cars

Construction WorkerPersonal Vehicle Commuting to Construction Sight-Passenger and Light Duty Trucks
Assumptions Results by Pollutant

Heavy Duty Trucks Delivery Supply Trucks to Construction Sight

Assumptions Results by Pollutant

Emission Factors

POV Source: USEPA 2005 Emission Facts: Average annual emissions and fuel consumption for gasoline-fueled passenger cars and light trucks. EPA 
420-F-05-022 August 2005.  Emission rates were generated using MOBILE.6 highway vehicle emission factor model.

Emission Factors Assumptions Results by Pollutant

OBP Commute to New Site
Emission Factors
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CALCULATION SHEET-FUGITIVE DUST-PROPOSED ACTION

Construction Site
Emission Factor 
tons/acre/month 

(1)

Total Area-
Construction 
Site/month

Months/yr
Total PM-10 
Emissions 

tns/yr

Total PM-2.5 
(2)

Fugitive Dust Emissions  0.11 42.70 6 28.18 5.64

Coastruction Site Area
Proposed Prioject Length Width Units
Construction Area-New Road                  13.70 
Construction Area-Road Improvements                  29.00 
Low Water Crossings (LWC)                        -   
Total                  42.70 

Conversion Factors Miles to feet Acres to sq ft Sq ft to acres Sq ft in 0.5 
acres

                      5,280                              0                 43,560                21,780 

Fugitive Dust Emissions at New Construction Site (1) 

2. 20% of the total PM-10 emissions are PM-2.5 (EPA 2006).

1. Environmental Protection Agency (EPA) 2001. Procedures Document for National Emission Inventory, Criteria Air 
Pollutants 1985-1999. EPA-454/R-01-006. Office of Air Quality Planning and Standards Research Triangle Park NC 27711.  
Midwest Research Institute, Inventory of Agricultural Tiling, Unpaved Roads, Airstrips and construction Sites., prepared for 
the U.S. EPA, PB 238-929, Contract 68-02-1437 (November 1977)

Demension (ft) Total 
Acres/month
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CALCULATION SHEET-SUMMARY OF EMISSIONS-PROPOSED ACTION

Emission source VOC CO NOx PM-10 PM-2.5 SO2

Combustable Emissions 5.84 22.77 57.55 4.67 4.54 7.17

Construction Site-fugitive PM-10
NA NA NA 28.18 5.64 NA

Construction Workers Commuter 
& Trucking 0.65 6.04 0.83 0.01 0.01 NA

Total emissions 6.49 28.81 58.38 32.86 10.19 7.17

De minimis threshold 100.00 100.00 100.00 NA NA NA

Proposed Action  Construction Emissions for Criteria Pollutants (tons per year)
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CALCULATION SHEET-COMBUSTABLE EMISSIONS-ALTERNATIVE 3

Type of Construction Equipment Num. of 
Units HP Rated Hrs/day Days/yr Total hp-

hrs
Water Truck 1 300 10 240 720000
Diesel Road Compactors 1 100 10 240 240000
Diesel Dump Truck 2 300 10 240 1440000
Diesel Excavator 2 300 10 240 1440000
Diesel Hole Cleaners/Trenchers 2 175 10 240 840000
Diesel Bore/Drill Rigs 2 300 10 240 1440000
Diesel Cement & Mortar Mixers 2 300 10 240 1440000
Diesel Cranes 2 175 10 240 840000
Diesel Graders 2 300 10 240 1440000
Diesel Tractors/Loaders/Backhoes 2 100 10 240 480000
Diesel Bull Dozers 2 300 10 240 1440000
Diesel Front End Loaders 1 300 10 240 720000
Diesel Fork Lifts 2 100 10 240 480000
Diesel Generator Set 10 40 10 240 960000

Type of Construction Equipment VOC g/hp-
hr

CO g/hp-
hr

NOx g/hp-
hr

PM-10 
g/hp-hr

PM-2.5 
g/hp-hr

SO2 g/hp-
hr CO2 g/hp-hr

Water Truck 0.440 2.070 5.490 0.410 0.400 0.740 536.000
Diesel Road Compactors 0.370 1.480 4.900 0.340 0.330 0.740 536.200
Diesel Dump Truck 0.440 2.070 5.490 0.410 0.400 0.740 536.000
Diesel Excavator 0.340 1.300 4.600 0.320 0.310 0.740 536.300
Diesel Trenchers 0.510 2.440 5.810 0.460 0.440 0.740 535.800
Diesel Bore/Drill Rigs 0.600 2.290 7.150 0.500 0.490 0.730 529.700
Diesel Cement & Mortar Mixers 0.610 2.320 7.280 0.480 0.470 0.730 529.700
Diesel Cranes 0.440 1.300 5.720 0.340 0.330 0.730 530.200
Diesel Graders 0.350 1.360 4.730 0.330 0.320 0.740 536.300
Diesel Tractors/Loaders/Backhoes 1.850 8.210 7.220 1.370 1.330 0.950 691.100
Diesel Bull Dozers 0.360 1.380 4.760 0.330 0.320 0.740 536.300
Diesel Front End Loaders 0.380 1.550 5.000 0.350 0.340 0.740 536.200
Diesel Fork Lifts 1.980 7.760 8.560 1.390 1.350 0.950 690.800
Diesel Generator Set 1.210 3.760 5.970 0.730 0.710 0.810 587.300

Emission Factors

Assumptions for Cumbustable Emissions
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CALCULATION SHEET-COMBUSTABLE EMISSIONS-ALTERNATIVE 3

Type of Construction Equipment VOC tons/yr CO tons/yr NOx 
tons/yr

PM-10 
tons/yr

PM-2.5 
tons/yr

SO2 
tons/yr CO2 tons/yr

Water Truck 0.349 1.642 4.356 0.325 0.317 0.587 425.284
Diesel Road Paver 0.098 0.391 1.296 0.090 0.087 0.196 141.814
Diesel Dump Truck 0.698 3.285 8.712 0.651 0.635 1.174 850.568
Diesel Excavator 0.540 2.063 7.300 0.508 0.492 1.174 851.044
Diesel Hole Cleaners\Trenchers 0.472 2.259 5.378 0.426 0.407 0.685 495.979
Diesel Bore/Drill Rigs 0.952 3.634 11.346 0.793 0.778 1.158 840.570
Diesel Cement & Mortar Mixers 0.968 3.682 11.552 0.762 0.746 1.158 840.570
Diesel Cranes 0.407 1.203 5.295 0.315 0.305 0.676 490.796
Diesel Graders 0.555 2.158 7.506 0.524 0.508 1.174 851.044
Diesel Tractors/Loaders/Backhoes 0.979 4.343 3.819 0.725 0.704 0.503 365.564
Diesel Bull Dozers 0.571 2.190 7.554 0.524 0.508 1.174 851.044
Diesel Front End Loaders 0.302 1.230 3.967 0.278 0.270 0.587 425.443
Diesel Aerial Lifts 1.047 4.105 4.528 0.735 0.714 0.503 365.406
Diesel Generator Set 1.280 3.978 6.316 0.772 0.751 0.857 621.316
Total Emissions 9.218 36.162 88.925 7.427 7.222 11.607 8416.441

Conversion factors
Grams to tons 1.102E-06

Emission factors (EF) were generated from the NONROAD2005 model for the 2006 calendar year. The VOC EFs includes exhaust and evaporative emissions.  The VOC evaporative 
components included in the NONROAD2005 model are diurnal, hotsoak, running loss, tank permeation, hose permeation, displacement, and spillage. The construction equipment age 
distribution in the NONROAD2005 model is based on the population in U.S. for the 2006 calendar year.

Emission Calculations

BW1 FOIA CBP 006893



CALCULATION SHEET-TRANSPORTATION COMBUSTABLE EMISSIONS-ALTERNATIVE 3

Pollutants Passenger Cars 
g/mile

Pick-up 
Trucks, SUVs 

g/mile
Mile/day Day/yr Number of 

cars
Number of 

trucks

Total 
Emisssions 
Cars tns/yr

Total Emissions 
Trucks tns/yr Total tns/yr

VOCs 1.36 1.61 120 240 15 15 0.65             0.77 1.41            
CO 12.4 15.7 120 240 15 15 5.90             7.47 13.38          
NOx 0.95 1.22 120 240 15 15 0.45             0.58 1.03            
PM-10 0.0052 0.0065 120 240 15 15 0.00             0.00 0.01            
PM 2.5 0.0049 0.006 120 240 15 15 0.00             0.00 0.01            

-               

Pollutants 10,000-19,500 
lb Delivery Truck

33,000-60,000 
lb semi trailer 

rig
Mile/day Day/yr Number of 

trucks
Number of 

trucks

Total 
Emisssions 
Cars tns/yr

Total Emissions 
Trucks tns/yr Total tns/yr

VOCs 0.29 0.55 60 240 2 2 0.01             0.02 0.03            
CO 1.32 3.21 60 240 2 2 0.04             0.10 0.14            
NOx 4.97 12.6 60 240 2 2 0.16             0.40 0.56            
PM-10 0.12 0.33 60 240 2 2 0.00             0.01 0.01            
PM 2.5 0.13 0.36 60 240 2 2 0.00             0.01 0.02            

Pollutants Passenger Cars 
g/mile

Pick-up 
Trucks, SUVs 

g/mile
Mile/day Day/yr Number of 

cars
Number of 

trucks

Total 
Emisssions 
Cars tns/yr

Total Emissions 
Trucks tns/yr Total tns/yr

VOCs 1.36 1.61 60 0 0 0 -               0.00 -              
CO 12.4 15.7 60 0 0 0 -               0.00 -              
NOx 0.95 1.22 60 0 0 0 -               0.00 -              
PM-10 0.0052 0.0065 60 0 0 0 -               0.00 -              
PM 2.5 0.0049 0.006 60 0 0 0 -               0.00 -              

Fleet Charactorization: 20 POVs commuting to work were 50% are pick up trucks and 50% passenger cars

Assumptions Results by Pollutant

Emission Factors

POV Source: USEPA 2005 Emission Facts: Average annual emissions and fuel consumption for gasoline-fueled passenger cars and light trucks. EPA 
420-F-05-022 August 2005.  Emission rates were generated using MOBILE.6 highway vehicle emission factor model.

Emission Factors Assumptions Results by Pollutant

OBP Commute to New Site
Emission Factors

Construction Worker Personal Vehicle Commuting to Construction Sight-Passenger and Light Duty Trucks
Assumptions Results by Pollutant

Heavy Duty Trucks Delivery Supply Trucks to Construction Sight
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CALCULATION SHEET-TRANSPORTATION COMBUSTABLE EMISSIONS-ALTERNATIVE 3

Conversion factor: gms to tons
0.000001102
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CALCULATION SHEET-FUGITIVE DUST-ALTERNATIVE 3

Construction Site
Emission Factor 
tons/acre/month 

(1)

Total Area-
Construction 
Site/month

Months/yr
Total PM-10 
Emissions 

tns/yr

Total PM-2.5 
(2)

Fugitive Dust Emissions  0.11 18.55 12 24.48 4.90

Coastruction Site Area
Proposed Prioject Length Width Units
Construction Area-Fence                       2,640                          130                          1                    7.88 
Construction Area-New Road                       5,280                            28                          1                    3.39 
Construction Area-Road Improvements                       5,280                            60                          1                    7.27 
Low Water Crossings (LWC)                            40                            25                          1                    0.02 
Total                  18.55 

Conversion Factors Miles to feet Acres to sq ft Sq ft to acres Sq ft in 0.5 
acres

5280 0.000022957 43560 21780

Assumptions Sections/day Length of Section 
(ft) Length/day (ft) Days/Month Length/Month 

(ft)
Fencing installed per day (1) 11 10 110 24 2640
Length of fence/month (miles) 0.50
Length of new road per month 1
Length of road improvements/month 1

Fugitive Dust Emissions at New Construction Site. 

1. OBP reported that construction crew complete 22 sections of fence per day. Alternative 3 requires 2 fences to be built per section and there
twice as long to complete per section. Therefore, instead of assuming that 22 sections of fence will be completed per day, we are assuming th
fence will be completed per day. 

2. 20% of the total PM-10 emissions are PM-2.5 (EPA 2006).

1. Mid-Atlantic Regional Air Management Association (MARAMA). Fugitive Dust-Construction Calculation Sheet can be 
found online at: http://www.marama.org/visibility/Calculation_Sheets/. MRI= Midwest Research Institute, Inventory of 
Agricultural Tiling, Unpaved Roads, Airstrips and construction Sites., prepared for the U.S. EPA, PB 238-929, Contract 68-02-
1437 (November 1977)

Demension (ft) Total 
Acres/month
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CALCULATION SHEET-FUGITIVE DUST-ALTERNATIVE 3

Miles/Month

0.50

efore will take 
hat 11 sections of 
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CALCULATION SHEET-SUMMARY OF EMISSIONS-ALTERNATIVE 3

Emission source VOC CO NOx PM-10 PM-2.5 SO2

Combustable Emissions 9.22 36.16 88.92 7.43 7.22 11.61

Construction Site-fugitive PM-10
NA NA NA 24.48 4.90 NA

Construction Workers Commuter 
& Trucking 1.44 13.52 1.59 0.02 0.02 NA

Total emissions 10.66 49.68 90.52 31.93 12.14 11.61

De minimis threshold 100.00 100.00 100.00 NA NA 100.00

Proposed Action  Construction Emissions for Criteria Pollutants (tons per year)
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