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Appendix A 
List of Landowners in the Area of the KRCDPP 

Landowner Site Address Mailing Address 
Faria Lena M., Trustee, Et Al 3035 South Chestnut Avenue 

Fresno, CA  93725 
7351 West Sample Avenue 
Fresno, CA  93722 

Seimandi, Sharon K. 3085 South Chestnut Avenue 
Fresno, CA  93725 

No mailing address 

Rodriguez, Francisco Javier 
and Teresa, Trustees, Et Al 

3111 South Chestnut Avenue 
Fresno, CA  93725 

1817 North Helm Avenue #106 
Fresno, CA  93727 

Loveland Industries, Inc.
   

3161 South Chestnut Avenue 
Fresno, CA  93725  

1 Conagra Drive #CC241 
Omaha, NE  68102  

Norris, James A. and Sharon F.
   

3270 South Golden State 
Boulevard 
Fresno, CA  93725  

757 North De Wolf Avenue 
Fresno, CA  93727 
   

Norris, James A. and  
Sharon F.  

No Site address 
 

757 North De Wolf Avenue 
Fresno, CA  93727  

Derrels Mini Storage, Ltd.
   

3245 South Chestnut Avenue 
Fresno, CA  93725  

3265 West Ashlan Avenue 
Fresno, CA  93722  

Loveland Industries, Inc. 3173 South Chestnut Avenue  
Fresno, CA  93725 

PO Box 2357  
Fresno, CA  93745 

Fresno Irrigation District No Site Address No Mailing Address 
Bugg, R.C. and Ila H. 3137 East North Avenue 

Fresno, CA  93725  
PO Box 28400  
Fresno, CA 93729 

Rodriquez, Sam and Cecilia 3167 East North Avenue 
Fresno, CA  93725 

3168 East North Avenue 
Fresno, CA  93725 

Lambetecchio, Charles and 
Stella 

3197 East North Avenue 
Fresno, CA  93725 

455 North Cornelia Avenue 
Fresno, CA 93725 

Partners LLC 3146 South Chestnut Avenue 
Fresno, CA  93725 

PO Box 2396  
Fresno, CA  93745 

Wombat,  F. A., Et Al 3046 South Chestnut Avenue 
Fresno, CA  93725 

600 West Shaw Avenue #160 
Fresno, CA  93704 

PVO Foods (California), Inc. 3390 South Chestnut Avenue 
Fresno, CA  93725 

PO Box 1470  
Decatur, IL  62525 

Pacific Salad Oil Company 3390 South Chestnut Avenue 
Fresno, CA  93725 

229 Stockbridge Avenue 
Atherton, CA  94027 

Pacheco, Pablo R. Sr. and 
Esperanza G. 

3130 East North Avenue 
Fresno, CA  93725 

3131 East North Avenue 
Fresno, CA  93725 

Atsinger, Edward G III and 
Mona J., Trustees 

3142 East North Avenue 
Fresno, CA  93725 

2735 South Fruit Avenue 
Fresno, CA  93706 

Morales, Raymond 3126 East North Avenue 
Fresno, CA  93725  

3106 East North Avenue 
Fresno, CA  93725 

Garcia, Theodore M.  
and Mary B. 

3140 East North Avenue 
Fresno, CA  93725 

2581 East Central Avenue #5 
Fresno, CA  93725 

Toscano, Cruz 3168 East North Avenue 
Fresno, CA  93725 

3649 South Frank Avenue 
Fresno, CA  93725 

Coulter, Wanda Lee 3196 East North Avenue 3234 East North Avenue 
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List of Landowners in the Area of the KRCDPP 

Landowner Site Address Mailing Address 
Fresno, CA  93725 Fresno, CA  93725 

East North Avenue Cottage 
Church 

3212 East North Avenue 
Fresno, CA  93725 

3234 East North Avenue 
Fresno, CA  93725 

Wilson, Raymond O. and 
Rosemarie, Trustees, Et Al 

2943 South Chestnut Avenue 
Fresno, CA  93725 

2944 South Chestnut Avenue 
Fresno, CA  93725 

Rivera, Miguel and Emilia 2967 South Chestnut Avenue 
Fresno, CA  93725 

2968 South Chestnut Avenue 
Fresno, CA 93725 

Rathman, Kenneth R. No Site Address PO Box 13  
Tranquillity, CA  93668 

Hovannisian, David B. and 
Linda R. 

2933 South Chestnut Avenue 
Fresno, CA  93725 

PO Box 3016  
Pinedale, CA  93650 

Hansen, Laurids T. and Grethe 3066 East Street 
Selma, CA 93662 

No Mailing Address 
Rancho Saratoga CA  95070 

Morales, Raymond M., Et Al 3106 East North Avenue  
Fresno CA  93725 

3106 East North Avenue  
Fresno CA  93725  

Cossette Invesment Company, 
Inc.    

No Site Address PO Box 9354  
Fresno CA  93791 

Commercial Investment 
Group   

No Site Address 
 

3373 South Chestnut Avenue 
Fresno CA  93725  

Paranick, Bradly J. and 
Patricia A.   

3373 South Chestnut Avenue 
Fresno CA  93725  

3275 East Central Avenue 
Fresno CA  93725  

Paranick, Bradly J. and 
Patricia A.   

No Site Address 
 

3275 East Central Avenue  
Fresno CA  93725  

Barigian, Henry, Et Al  3276 East North Avenue  
Fresno CA  93725 

PO Box 5341  
Fresno CA  93755  
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1. Summary 

Kings River Conservation District (KRCD) proposes to interconnect a new 97 MW 
generating facility to Pacific Gas & Electric’s (PG&E’s) Malaga 115 kV Substation 
in Fresno, California.  The project is called the Kings River Conservation District 
Peaking Project (KRCDPP).  The planned operational date of this project is 
December 31, 2004.  KRCD has requested that PG&E conduct a System Impact 
Study (SIS) for this project.  The SIS determined:  

 The transmission system impacts caused solely by the interconnection of the 
KRCDPP. 

 The system reinforcement necessary to mitigate any adverse impact of the 
KRCDPP under various system conditions. 

To determine the system impacts caused by the addition of the KRCDPP, studies 
were performed using the following full loop base cases:  

 2005 Summer Peak 

 2005 Summer Off Peak 

 2005 Heavy Spring 

The studies performed included: 

 Steady State Power Flow 

 Dynamic Stability Analysis 

 System Protection 

PG&E’s evaluation has concluded that the addition of the KRCDPP would cause 
no normal or Category B contingency overloads during conditions studied for 
2005.  Following Category C contingencies, the project would exacerbate three 
existing overloads during 2005 Summer Peak condition, two existing overloads 
during 2005 Heavy Spring condition, and one existing overload during 2005 
Summer Off-Peak condition.  The project would also cause one new overload 
during 2005 Summer Off-Peak condition following a Category C contingency. 

The Substation Evaluation identified that the addition of KRCDPP would 
overstress eight (8) 115 kV breakers in the Sanger Substation and exacerbate 
the overstressed condition of eight (8) 115 kV breakers in the McCall Substation. 

Dynamic Stability Study results indicated that the transmission system’s transient 
performance, relative to the CAISO reliability guidelines, would not be impacted 
by the KRCDPP following selected disturbances.  It is recommended that 
KRCDPP install Out-of-Step relay protection to guard against generator loss of 
synchronism condition.   
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2. Project and Interconnection Information 

The Kings River Conservation District Peaking Project (KRCDPP) consists of two 
(2) gas turbine generators.  Each gas turbine generator is rated at 49.7 MW for a 
total output of 99.4 MW.  The expected total plant load is 2.4 MW.  Therefore, the 
maximum net output to the grid is 97.0 MW.  Each generator will have a 13.8/115 
kV step-up transformer.  The proposed project will connect to PG&E’s Malaga 
115 kV Substation via a new 115 kV transmission line to be built by Kings River 
Conservation District (KRCD).  A conceptual one-line diagram of the project is 
shown in Figure 2-1. 

Figure 2-1:  Conceptual one-line Diagram 

A map showing the transmission facilities in the vicinity of the project is provided 
in Figure 2-2. 

Malaga Substation 

McCall-Malaga 115 kV

Sanger-Malaga 115 kV Line to be built and 
owned by KRCD 
795 ACSR ,0.5 miles

MOAS MOAS

AUX 
LOAD

AUX 
LOAD

KRCD PEAKING PROJECT 
97.0 MW

112 132

115 kV
Bus
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Figure 2-2:  Vicinity Map 

3. Study Assumptions 

PG&E conducted the SIS using the following assumptions: 

1) The maximum total output of the Kings River Conservation District Peaking 
Project will be 99.4 MW.  The expected total plant load is 2.4 MW.  The 
maximum net output to the grid is 97.0 MW. 

2) The expected on-line date of the KRCDPP is December 31, 2004. 

3) Each gas turbine generator will have a step-up transformer.  Each 
transformer is a three phase, 13.8/115 kV transformer, rated 42/56/70 MVA 
(OA/FA/FA).  The impedance is 8.5 % @ 42 MVA base. 

4) KRCD will engineer, procure, construct, own, and maintain its project facility 
and the 115 kV generator tie line. 

5) The study took into account the planned generating facilities in PG&E’s 
service territory whose schedules are concurrent with or precede the 
KRCDPP’s schedule.   
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6) The study took into account all the approved PG&E transmission reliability 
projects that will be operational by December 31, 2004. 

4. Power Flow Study Base Case  

Three power flow base cases were used to evaluate the transmission system 
impacts of the Kings River Conservation District Peaking Project.  While it is 
impossible to study all combinations of system load and generation levels during 
all seasons and at all times of the day, these three base cases represent extreme 
loading and generation conditions for the study area. 

PG&E cannot guarantee that the KRCDPP can operate at maximum rated output 
24 hours a day, year round, without system impacts, nor can PG&E guarantee 
that the KRCDPP will not have system impacts during the times and seasons not 
studied in the SIS. 

Power flow analysis and governor power flow analysis was conducted using all 
three base cases.  The 2005 Summer Off-Peak Full Loop Base Case was used 
for dynamic stability analysis. 

 2005 Summer Peak Full Loop Base Case: 
 
The 2005 Summer Peak Full Loop Base Case models the PG&E 
transmission system and expected operating conditions during the summer 
peak.  This base case was developed from PG&E’s 2003 base case series 
and has a 1-in-10 year heat wave load forecast for the Yosemite, Kern, and 
Fresno areas.  Path 66 (California-Oregon Inter-tie) and Path 26 (Northern-
Southern California Inter-tie) will not exceed the north-to-south transfer 
capabilities of 4,800 MW and 3,000 MW respectively.  The Path 15 Project 
will be modeled with a south-to-north transfer capability of 1,182 MW.  Helms 
PGP is in the generating mode with three generators at full output (1,200 
MW). 

 2005 Summer Off-Peak Full Loop Base Case: 
 
The 2005 Summer Off-Peak Full Loop Base Case models the PG&E 
transmission system when loads are at about 50% of summer peak load level 
at Stockton, Yosemite, Fresno, and Kern divisions.  Hydro units are 
generating at summer off-peak dispatch level.  Path 15 Project will be 
modeled with the south-to-north flow of 5,000 MW.  Helms PGP is in the 
pumping mode with one pump at 310 MW load. 

 2005 Heavy Spring Full Loop Base Case: 
 
The 2005 Spring Full Loop Base Case models the PG&E transmission 
system during a warm spring day when Hydro units are generating at full 
output.  Path 26 (Northern - Southern California Inter-tie) typically does not 
exceed the north-to-south transfer capability of 3,000 MW.  Half of the CDWR 
pumps in the Midway area are assumed to be offline.  The Helms PGP is in 
the generating mode with two units generating (800 MW). 
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These three base cases modeled all the approved PG&E transmission reliability 
projects that will be operational by December 31, 2004. 

Base Case Key Generation Assumptions 

These three base cases modeled all the proposed generation projects that will be 
operational by December 31, 2004.  The major generation projects included are 
shown in Attachment 1 of the Study Plan in Appendix A. 

Generation projects that would be on-line by December 31, 2004 were modeled 
in the base cases used for the SIS.  However, some generation projects that are 
electrically far from the proposed project were either turned off or modeled with 
reduced generation to balance the loads and resources in the power flow model.    

5. Study Criteria Summary 

The CAISO Controlled Grid Reliability Criteria, which incorporate the Western 
Electricity Coordinating Council (WECC) and the North American Electric 
Reliability Council (NERC) planning criteria, were used to evaluate the impact of 
the project on the PG&E transmission system.   

5.1 Steady State Study Criteria – Normal Overloads 

Normal overloads are those that exceed 100 percent of normal ratings.  The 
CAISO Controlled Grid Reliability Criteria requires the loading of all 
transmission system facilities be within their normal summer ratings. 

5.2 Steady State Study Criteria – Emergency Overloads 

Emergency overloads are those that exceed 100 percent of emergency 
ratings.  The emergency overloads refer to overloads that occur during single 
element contingencies (CAISO Category “B”) and multiple element 
contingencies (CAISO Category “C”). 

5.3 Dynamic Stability Study Criteria 

According to the WECC Disturbance-Performance Table of Allowable Effects 
on Other Systems1, after a CAISO Category “B” disturbance, the transmission 
system performance should meet the following criteria: 

 Transient voltage dip should not be below 25 percent at load buses or 30 
percent at non-load buses at any time.  

 The duration of the transient voltage dip greater than 20 percent should not 
exceed 20 cycles at load buses. 

                                                 
1 Cited from Draft Western Electricity Coordinating Council (WECC) Planning Standards published in December 2, 
1999. 
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 The minimum transient frequency should not fall below 59.6 Hz for more 
than 6 cycles at load buses. 

After a CAISO Category “C” disturbance, the transmission system performance 
should meet the following criteria: 

 Transient voltage dip should not be below 30 percent at any bus at any 
time.  

 The duration of a transient voltage dip greater than 20 percent should not 
exceed 40 cycles at load buses. 

 The minimum transient frequency should not fall below 59.0 Hz for more 
than 6 cycles at load buses. 

6. Steady State Power Flow Study and Results 

The SIS studied the impact of the Kings River Conservation District Peaking 
Project on the PG&E transmission system.  Three base cases were used to 
simulate the impact of the new facility during normal operating conditions, as well 
as, single and multiple (ISO Categories “B” and “C”) outages:  

 2005 Summer Peak 

 2005 Summer Off-Peak 

 2005 Heavy Spring 

These base cases are described in Section 4 (“Base Case Information”).  The 
SIS covered the transmission facilities within PG&E’s Fresno Division. 

PG&E cannot guarantee that the KRCDPP can operate at maximum rated output 
24 hours a day, year round, without system impacts, nor can PG&E guarantee 
that the KRCDPP would not have system impacts during the times and seasons 
not studied in the SIS.  

6.1 Contingencies 

The CAISO Category “B” and “C” contingencies used in this analysis are 
provided in Appendix B.  The single (ISO Category “B”) and selected multiple 
(ISO Category “C”) contingencies include the following outages: 

6.1.1 CAISO Category “B” 

 All single (60 - 500 kV) generator outages within the study area. 

 All single (60 - 500 kV) transmission circuit outages within the study 
area. 

 All single (60 - 500 kV) transformer outages within the study area. 
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 Selected overlapping single generator and transmission circuit 
outages for the transmission lines and generators within the study 
area. 

6.1.2 CAISO Category “C” 

 Selected bus outages within the study area. 

 Selected outages caused by breaker failures (excluding bus tie and 
sectionalizing breakers) at the same bus section above. 

 Selected combination of any two-generator/transmission 
line/transformer outages (except ones included above in Category 
“B”) within the study area. 

 Selected outages of double circuit tower lines within the study area. 

6.2 Results 

Appendix B provides a list of the contingencies studied.  Appendix C shows 
the steady state power flow analysis results.  Appendix D includes selected 
power flow plots.   

6.2.1 Normal Overloads (CAISO Category A) 

The addition of the Kings River Conservation District Peaking Project 
causes no normal overloads in any of the 2005 base cases studied. 

6.2.2 Emergency Overloads (CAISO Category B) 

The addition of the Kings River Conservation District Peaking Project 
causes no Category B emergency overloads in any of the 2005 base 
cases studied. 

6.2.3 Emergency Overloads (Category C) 

During the 2005 Summer Peak, the addition of the Kings River 
Conservation District Peaking Project exacerbates emergency 
overloads on two (2) sections of one 70 kV line and one 115/70 kV 
transformer following one Category C contingency.  During the 2005 
Heavy Spring, the addition of the KRCDPP exacerbates emergency 
overloads on two (2) sections of one 70 kV line following two Category 
C contingencies.  During the 2005 Summer Off-Peak, the addition of the 
KRCDPP exacerbates an emergency overload on a section of one (1) 
230 kV line and causes an overload on one (1) 70 kV line and following 
Category C contingencies.  These overloads are summarized in Table 
6-2.  Only one condition is new facility overload.  Facilities with pre-
project overloads are shown as shaded in the table. 
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Over Loaded Component Contingency 
Rating 
(Amps) 

Pre- Project 
Loading 

(Amps |%Rating) 

Post-Project 
Loading 

(Amps |%Rating) 

% Change 
from Pre-
Project 
Loading 

 

2005 Summer Peak 

Sanger – Reedley 70 kV Line 
(Parlier – Reedley) Reedley 115 kV Bus Outage 396 451 113% 457 115% +2% 

Sanger – Reedley 70 kV Line 
(Sanger Jct – Parlier) Reedley 115 kV Bus Outage 396 561 142% 566 143% +1% 

Sanger 115/70 kV Bank 1 Reedley 115 kV Bus Outage 50 MVA 60 MVA 120% 61 MVA 122% +2% 

2005 Heavy Spring 

Helm - McCall and Panoche - 
Kearney 230 kV Line 379 394 104% 414 109% +5% 

Helm – Kerman 70 kV Line (San 
Joaquin Tap – Agrico Jct) Gates - Gregg and Panoche - 

Kearney 230 kV Line 379 381 100% 391 103% +3% 

Helm - McCall and Panoche - 
Kearney 230 kV Line 379 394 104% 414 109% +5% 

Helm – Kerman 70 kV Line (San 
Joaquin Tap – Helm) Gates - Gregg and Panoche - 

Kearney 230 kV Line 379 381 100% 391 103% +3% 

2005 Summer Off-Peak 

Gates – Gregg 230 kV Line 
(Gregg – Henrietta Tap 1) 

Sanger 115 kV Bus Outage 975 1,164 119% 1,181 121% +2% 

Tivy Valley – Reedley 70 kV Line Sanger 115 kV Bus Outage 298 273 92% 301 101% +9% 

  Table 6-2:  2005 Summer Peak, Heavy Spring, & Summer Off-Peak  – C Contingency Overloads 

Unlike CAISO Category “B” outages, CAISO Category “C” outages 
(according to WECC reliability criteria) may be mitigated by load 
shedding or generation dropping.  Therefore, the Applicant is not 
required to mitigate overloads caused by CAISO Category “C” 
outages by installing or upgrading physical facilities.  The Applicant 
is not required to mitigate these types of problems at this time.  
However, PG&E or CAISO or both may require new generators to 
take part in and be responsible for the costs of operating procedures 
or special protection schemes or both that will eventually be planned 
to mitigate these rare occurrences. 

7. Dynamic Stability Study and Results 

Dynamic stability studies were conducted using the 2005 Summer Off-Peak Full 
Loop Base Case to ensure that the transmission system remains in operating 
equilibrium through abnormal operating conditions after the new facility begins 
operation.  This full loop base case was developed from PG&E’s 2003 base case 
series.  The generator dynamic data used in shown in Appendix E. 

7.1 Dynamic Stability Study Scenarios 

Disturbance simulations were performed for a study period of up to 20 
seconds to determine whether the new facility will create any system 
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instability during the following line and generator outages: 

7.1.1 NERC/CAISO Category “B” Contingencies: 

1) Full load rejection of the proposed KRCDPP. 

2) A three-phase close-in fault on Malaga - Sanger 115 kV line at Malaga 
Substation with normal clearing time followed by loss of the Malaga - 
Sanger 115 kV line. 

3) A three-phase close-in fault on McCall – Malaga 115 kV line at Malaga 
Substation with normal clearing time followed by loss of the McCall - 
Malaga 115 kV line. 

4) A three-phase fault at the 115 kV side of the Malaga 115/12 kV 
Transformer #1 with normal clearing time followed by loss of the Malaga 
115/12 kV Transformer #1. 

7.1.2 NERC/CAISO Category “C” Contingencies: 

1) A three-phase fault on the Malaga Substation 115 kV bus, Section D with 
normal clearing time. 

2) A three-phase fault on the Malaga Substation 115 kV bus, Section E with 
normal clearing time. 

3) A three-phase fault on the Sanger Substation 115 kV north bus with 
normal clearing time. 

4) A three-phase fault on the Sanger Substation 115 kV south bus with 
normal clearing time. 

7.2 Parameters Monitored to Evaluate System Stability Performance   

 
7.2.1 Rotor Angle 

The rotor angle plots shown in Appendix F provide a measure for 
determining how the proposed generation units would swing with 
respect to one another.  The plots also provide a measure of how the 
units would swing with respect to other generation units in the area. 

7.2.2 Bus Voltage 

The bus voltage plots, in conjunction with the relative rotor angle plots, 
also shown in Appendix F, provide a means of detecting out-of-step 
conditions.  The bus voltage plots are useful in assessing the magnitude 
and the duration of post disturbance voltage dips and peak-to-peak 
voltage oscillations.  The bus voltage plots also give an indication of 
system damping and the level to which voltages are expected to 
recover in steady state conditions. 
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7.2.3 Bus Frequency 

The bus frequency plots, also shown in Appendix F, provide information 
on the magnitude and the duration of post fault frequency swings with 
the Kings River Conservation District Peaking Project in service.  These 
plots indicate the extent of possible over-frequency or under-frequency, 
which can occur because of the imbalance between the generation and 
load within an area. 

7.2.4 Other Parameters 

 Generator Terminal Power 

 Generator Terminal Voltage 

 Generator Rotor Speed 

 Generator Field Voltage 

 Bus Angle 

 Line Flow 

 Voltage Spread 

 Frequency Spread 

7.3 Results 

Dynamic stability studies were conducted using the 2005 Summer Off-Peak 
base case described in Section 4 and the generator models shown in 
Appendix E to determine whether the transmission system would attain 
operating equilibrium following selected outages. 

The results indicated that the transmission system performed within the 
CAISO/WECC reliability guidelines following the disturbances outlined above 
except Category “C” contingencies 3 and 4.  It was determined that the Kings 
River Conservation District Peaking Project would have no adverse impact on 
the stable operation of the transmission system. 

The results of the study are provided in the form of plots in Appendix F.  A 
switch-deck script describing the switching sequence precedes each group of 
plots. 

Dynamic stability studies indicated that there would be no system 
performance issues caused by the Kings River Conservation District Peaking 
Project.  However, the simulation indicated that following a three-phase bus 
fault lasting for 17 cycles at the Sanger Substation 115 kV north or south bus, 
the KRCDPP generators will lose synchronism with the power system. To 
minimize the possibility of damage, the generators should be tripped, 
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preferably during the first half-slip cycle of a loss-of-synchronism 
condition.  The KRCD should install generator Out-of-Step relays to 
protect the generators against this condition.   

8. System Protection Study 

Short circuit studies were performed to determine the impact of adding the Kings 
River Conservation District Peaking Project to the transmission system.  The fault 
duties were calculated before and after the project.   

8.1 System Protection Study Input Data 

The following input data provided by the Applicant was used in this study:   

LM 6000 Gas Turbine Generator 

• Synchronous reactance (Xd)  = 2.35 pu @ 71.2 MVA  

• Transient reactance (X’d)   = 0.245 pu @ 71.2 MVA   

• Sub-transient reactance (X’’d)  = 0.181 pu @ 71.2 MVA  

• Negative Sequence reactance (X2)  = 0.176 pu @ 71.2 MVA  

• Zero Sequence reactance (X0)  = 0.095 pu @ 71.2 MVA   

Step-up Transformers 

• 13.8/115 kV, 42 MVA on OA, Z = 8.5 %   

8.2 Results 

Table 8-1 lists the available short circuit duty at the buses electrically adjacent 
to the Kings River Conservation District Peaking Project.  This data was used 
to determine if any equipment would be overstressed by the addition of the 
KRCDPP. 

Fault Location Pre-Project Post-Project (Phase 1) 

 3∅ L-G 3∅ %  
Increase L-G %  

Increase 
Malaga 115 kV Bus 12, 200 10, 600 14,400 18% 13, 900 31% 
McCall 115 kV Bus 26, 500 28,700 27,900 6% 29,900 4% 
Sanger 70 kV Bus  10,400 10,900 10,500 1% 11,000 1% 
Sanger 115 kV Bus 23,200 20,600 24,500 6% 21,500 5% 

Table 8-1:  Short circuit study results 

8.3  Preliminary Protection Requirements 

The 115 kV breaker to be installed on the Malaga 115 kV bus and at the 
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Kings River Conservation District Peaking Project facility must have two (2) 
sets of current transformers on each bushing. The current transformers for 
both 115 kV circuit breakers must be multi ratio with the highest ratio not less 
than 1200:5 and class C800. 

For the new circuit breaker installed at the 115 kV bus: 

1) Incorporate the current contribution from the new Circuit Breaker (CB) into 
the existing 115kV bus total overcurrent scheme.  CT ratio of 1200/5 will 
be used. 

2) The new CB must be tripped by the existing 115 kV bus total overcurrent 
scheme. 

3) Protection for the dedicated transmission line will be a current differential 
scheme utilizing fiber optic cable as the communications medium.  The 
relays to be installed at both ends of the 115 KV line will consist of a GE 
L90, and SEL 311L.  Each relay will be connected to its own CT.  These 
relays will provide tripping for faults on the short transmission line. 

4) Provide one (1) single 115 kV phase potential device on the line side of 
the new Malaga CB for automatics. 

Setting changes will be required on the line relays for Malaga CB 112 and CB 
132. 

The 115 kV fault duties cause the secondary currents on the 115 kV CT’s on 
TB-1 and TB-3 to have values of 193 amps.  The existing max ratio is 400/5 
on TB-1 and TB-3 and 600/5 on TB-2; therefore slip-on CT’s will have to be 
added with a minimum ratio of 800/5 to limit secondary fault current to <100 
amps.  The SEL 501-2 relays will be rewired to the new slip-on CT’s along 
with the settings being changed. 

Since Malaga is a looped station, a loss of either the McCall-Malaga or 
Sanger-Malaga 115 kV line has the potential to leave the KRCDPP 
generation on a radial feed.  Under these conditions the generators cannot 
detect a phase fault near McCall or Sanger, therefore direct transfer trip from 
McCall CB 592 and Sanger CB 542 should be installed which trips the new 
Malaga 115 kV CB.  This will also prevent inadvertent islanding of KRCDPP 
generation with Malaga sub when one of the 115 kV CB’s on the lines into 
Malaga is out of service for maintenance.  One (1) RFL 9745 transmitter will 
be installed at McCall CB 592 and one (1) on Sanger CB 542.  Two (2) RFL 
9745 receivers will be installed at Malaga to trip the new Malaga 115 kV CB. 

Transfer trip bypass switch will be installed on Sanger CB 500 and McCall CB 
602/702 to allow DTT operation during CB bypass configurations. 

Reclose blocking will be installed at Sanger CB 542.  The other 115 kV 
terminals have SEL-279 reclosing relays; therefore separate reclose blocking 
is not required. 
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9. Substation Evaluation 

9.1 Overstressed Breakers 

Using the results of the System Protection Study in Section 8, the substation 
evaluation identified eight (8) 115 kV breakers in the McCall Substation and 
eight (8) 115 kV breakers in the Sanger Substation that the addition of the 
Kings River Conservation District Peaking Project would overstress or 
exacerbate the overstressed condition. 

Table 9-1 shows the breaker fault duties and the actual % increases for these 
breakers. 

Substation & 
Breaker #  

Interruptible 
Rating 
(Amps) 

Before 
KRCDPP 
(Amps) 

% 
Rating 
Before  

After   
KRCDPP 
(Amps) 

% 
Rating 
After 

% 
Increase 

McCall CB 512 22,969 27,891 121% 28,942 126% 5% 
McCall CB 532 22,969 28,248 123% 29,347 128% 5% 
McCall CB 542 22,969 28,248 123% 29,347 128% 5% 
McCall CB 562 22,969 28,150 123% 29,326 128% 5% 
McCall CB 592 22,969 28,135 123% 28,880 126% 3% 
McCall CB 612 22,969 28,726 125% 29,893 130% 5% 
McCall CB 622 22,969 28,732 125% 29,900 130% 5% 
McCall CB 632 22,969 28,553 125% 29,711 130% 5% 
Sanger CB 412 22,969 21,849 95% 23,158 101% 6% 
Sanger CB 422 22,969 22,309 97% 23,621 103% 6% 
Sanger CB 432 22,969 22,302 97% 23,251 102% 5% 
Sanger CB 462 22,969 22,652 99% 23,944 105% 6% 
Sanger CB 500 22,969 23,200 101% 24,512 107% 6% 
Sanger CB 542 22,969 22,478 98% 23,091 101% 3% 
Sanger CB 662 22,969 23,200 101% 24,512 107% 6% 
Sanger CB 672 22,969 23,148 101% 24,460 107% 6% 

Table 9-1:  Overstressed Breaker Evaluations at McCall and Sanger Substation 

PG&E is planning on replacing the eight (8) existing overstressed breakers at 
McCall Substation as part of PG&E’s overstress breaker replacement 
program.  PG&E may consider converting the McCall 115 kV bus to Breaker-
And-a-Half (BAAH) configuration since at least eight (8) breakers there will be 
replaced due to overstress condition.  If KRCDPP connects to the Malaga 
115 kV bus as proposed, PG&E will attempt to accelerate the schedule the 
breaker replacement at McCall Substation to allow this project to interconnect 
to PG&E's grid. 

The eight (8) breakers at Sanger Substation are not in PG&E’s overstress 
breaker replacement program at this time because either they are not 
overstressed or are only marginally (1%) overstressed prior to KRCDPP.  
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PG&E uses the following policy to allocate breaker replacement responsibility 
for projects that overstress or increase the level of overstress2 on existing 
circuit breakers: 

• If a breaker is not overstressed and a project results in an overstressed 
condition of the breaker. 

• If a breaker is already overstressed and a project increases the overstress 
by 5% or more, or the overstress level exceeds 25%.   

The addition of this project will either push the eight (8) 115 kV breakers at 
Sanger to be overstressed or increase the marginally overstressed situation 
by 5% of more.  PG&E has determined that it is reasonable to convert the 
Sanger 115 kV bus to BAAH configuration if eight (8) breakers are to be 
replaced due to overstress condition.  Since the overall breaker overstressed 
level at Sanger is marginal and with the desire of converting the Sanger 115 
kV bus to BAAH, PG&E is willing to consider including Sanger 115 kV bus as 
part of PG&E's overall overstressed breaker / BAAH conversion / Automation 
program.  If this project connects to the Malaga 115 kV bus as proposed, 
PG&E will continue to evaluate the Sanger 115 kV situation and determine 
the timing of the breaker replacement and BAAH conversion. 

9.2 Bus Loading Evaluation 

Bus loading analysis was performed on Malaga Substation 115 kV bus to 
identify any overload that would occur with the addition of KRCDPP.  During 
2005 Summer Peak normal condition, the maximum current flowing through 
the bus is less than 600 Amps.  Under the worst Category B contingency 
during 2005 summer peak (outage of the McCall-Sanger #3 115 kV line), the 
maximum current flowing through the bus is less than 650 Amps. 

The Malaga 115 kV bus is made up of 2" Al tubing which has a rating of 1,180 
A (Normal) and 1,455 A (Emergency).  Therefore, Malaga 115 kV bus 
conductors are large enough to accommodate the addition of the KRCDPP. 

10. Reactive Power Deficiency Analysis 

The power flow studies of Category B and Category C contingencies indicated 
that the Kings River Conservation District Peaking Project did not cause voltage 
drops of 5% or more from the pre-project levels, or cause the PG&E system to fail 
to meet applicable voltage criteria. 

                                                 

2 Overstressed Circuit Breaker – The percent of overstress, or level of overstress, is the percent of maximum fault current above 
the breaker's nameplate rating.  For example, a breaker rated at 40,000 amps symmetrical current interrupting a 44,000 amp 
symmetrical fault is overstressed by 10%. 
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11. Environmental Evaluation/ Permitting 

11.1 CPUC General Order 131-D 

Pacific Gas and Electric Company (PG&E) is subject to the jurisdiction of the 
California Public Utilities Commission (CPUC); and must comply with CPUC 
General Order 131-D (Order) on the construction, modification, alteration, or 
addition of all electric transmission facilities (i.e., lines, substations, 
switchyards, etc.).  This includes 230 kV facilities to be constructed by others 
and deeded to PG&E.  The Order requires PG&E to obtain a Certificate of 
Pubic Convenience and Necessity (CPCN) from the CPUC if the PG&E 
facilities being constructed are designed for immediate or eventual operation 
at 200 kV or more.  Projects with 230 kV facilities that are excepted from 
obtaining a CPCN are those involving the replacement of existing power line 
facilities or supporting structures with equivalent facilities or structures, the 
minor relocation of existing facilities, the conversion of existing overhead lines 
(greater than 200 kV) to underground, or the placing of new or additional 
conductors, insulators, or their accessories on or replacement of supporting 
structures already built.  Obtaining a CPCN can take as much as 18 months 
or more if the CPUC needs to conduct its own environmental evaluation 
pursuant to the California Environmental Quality Act (CEQA).  PG&E 
recommends including PG&E’s interconnection facilities in the local or CEC’s 
CEQA process, which may allow a shortened CPCN process should a CPCN 
be necessary. 

Please see Section III, B.1.(f) in General Order 131-D.  This document can be 
found in the CPUC’s web page at: 

http://www.cpuc.ca.gov/PUBLISHED/GENERAL_ORDER/589.htm 

11.2 CPUC Section 851 

Pacific Gas and Electric Company (PG&E) is subject to the jurisdiction of the 
California Public Utilities Commission (CPUC) and must comply with Public 
Utilities Code Section 851, which among other things requires CPUC 
approval of leases and licenses to use PG&E property.  This includes rights-
of-way granted to third parties for interconnection facilities.  Obtaining CPUC 
approval for a Section 851 application can take several months, and requires 
compliance with the California Environmental Quality Act (CEQA).  PG&E 
recommends that Section 851 issues be identified as early as possible so that 
the necessary application can be prepared and processed. 

12. Study Updates 

This System Impact Study is performed according the to assumptions shown in 
the Sections titled “Study Assumptions” and “Power Flow Study Base Case”.  In 
the event such that these assumptions are changed, an updating study may be 
required to re-evaluate Kings River Conservation District Peaking Project’s impact 
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on PG&E’s transmission grid.  Kings River Conservation District would be 
responsible for paying for any such updating study.  Examples of changes that 
might prompt such a study are: 

 Change in interconnection date. 

 Change in Interconnection Queue position. 

 Change in project’s MW size 

 Change in interconnection plan 

13. Stand-by Power 

This study does not address any requirements for stand-by power that the project 
may require.  The Applicant should contact their Generation Interconnection 
Services Representative regarding this service. 

Note:  The Applicant is urged to contact their Generation 
Interconnection Services Representative promptly regarding stand-by 
service in order to ensure its availability for the project’s start-up date. 
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Appendix 5.5-1 



KINGS RIVER CONSERVATION DISTRICT 
Kings River Conservation District Peaking Plant 

 
 
Legal Description – Project Site 
 
All of that portion of Lots 5, 12 and 21 of Malaga Tract, according to the map thereof 
recorded in Book 2, Page 17 of Plats, Fresno County Records, more particularly described as 
follow: 
 
Commencing at the Northwest corner of said Lot 5; thence South 00º00’40” West a distance 
of 18.47 feet to a point on the South line of North Avenue as granted to the County of Fresno 
by deed recorded April 9, 1969 in Book 5676, Page 923, Official Records of Fresno County, 
and the True Point of Beginning of this description, said point being on a non-tangent curve 
concave to the North with a radius of 20.942.00 feet and a radial bearing of South 00º57’45” 
West; thence Easterly along said curve through an  interior angle of 1º19’00” an arc distance 
of 481.20 feet; thence North 89º38’45” East a distance of  129.08 feet; thence leaving said 
South line of North Avenue, South 00º40’53” East a distance of 588.68 feet; thence South 
85º55’22” East a distance of 201.80 feet to the Northwesterly line of that property granted to 
the Southern Pacific Company by deed recorded March 4, 1969 in Book 5667, Page 746, 
Official Records of Fresno County,; thence South 30º19’26” West a distance of 685.50 feet; 
thence North 59º40’34” West a distance of 5.00 feet to a point on a non-tangent curve 
concave to the Northwest with a radius of 367.25 feet and a radial bearing of South 
59º40’34” East; thence Southwesterly along said curve through an interior angle 59º20’50” 
an arc distance of 380.40 feet; thence South 89º40’16” West a distance of 153.50 feet to a 
point on the West line of said Lot 21; thence North 00º00’40” East, along the West line of 
said Lots 21, 12 and 5, a distance of 1376.63 feet to the True Point of Beginning. 
 
Containing 18.84 acres, more or less. 
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Appendix 5.8-1 



Five copies of Appendix 5.8-1, 10-mile radius of the KRCDPP, were submitted to the 
California Energy Commission under separate cover, additional copies can be provided 
upon request. 
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Non-Criteria Emissions from the KRCDPP Combustion Turbines

1-hr Annual
Max Fuel Max. Emission Emission Emission Emission

Emission One CT Annual Rate Rate Rate Rate
Factor MMBtu/hr Nat Gas Operating One CT One CT One CT One CT

Pollutant lbs/MMscf (HHV) Btu/scf Hours lbs/hr tons/yr gm/sec gm/sec

Acetaldehyde 1.80E-01 466.3 1025.9 3120 0.081815 0.127631 0.010309 0.003672
Acrolein 3.69E-03 466.3 1025.9 3120 0.001677 0.002616 0.000211 7.53E-05
Ammonia (ppmv) 10 466.3 1025.9 3120 6.54 10.2024 0.82404 0.293494
Benzene 3.33E-03 466.3 1025.9 3120 0.001514 0.002361 0.000191 6.79E-05
Benzo(a)anthracene* 2.26E-05 466.3 1025.9 3120 1.03E-05 1.6E-05 1.29E-06 4.61E-07
Benzo(a)pyrene* 1.39E-05 466.3 1025.9 3120 6.32E-06 9.86E-06 7.96E-07 2.84E-07
Benzo(b)fluoranthene* 1.13E-05 466.3 1025.9 3120 5.14E-06 8.01E-06 6.47E-07 2.3E-07
Benzo(k)fluoranthene* 1.10E-05 466.3 1025.9 3120 5E-06 7.8E-06 6.3E-07 2.24E-07
1,3 Butadiene 1.27E-04 466.3 1025.9 3120 5.77E-05 9.01E-05 7.27E-06 2.59E-06
Chrysene* 2.52E-05 466.3 1025.9 3120 1.15E-05 1.79E-05 1.44E-06 5.14E-07
Dibenz(a,h)anthracene* 2.35E-05 466.3 1025.9 3120 1.07E-05 1.67E-05 1.35E-06 4.79E-07
Ethylbenzene 3.26E-02 466.3 1025.9 3120 0.014818 0.023115 0.001867 0.000665
Formaldehyde 3.67E-01 466.3 1025.9 3120 0.166812 0.260226 0.021018 0.007486
Hexane 2.59E-01 466.3 1025.9 3120 0.117723 0.183647 0.014833 0.005283
Indeno(1,2,3-cd)pyrene* 2.35E-05 466.3 1025.9 3120 1.07E-05 1.67E-05 1.35E-06 4.79E-07
Naphthalene* 1.66E-03 466.3 1025.9 3120 0.000755 0.001177 9.51E-05 3.39E-05
Propylene 7.70E-01 466.3 1025.9 3120 0.349986 0.545979 0.044098 0.015706
Propylene Oxide 4.78E-02 466.3 1025.9 3120 0.021726 0.033893 0.002738 0.000975
Toluene 7.10E-02 466.3 1025.9 3120 0.032271 0.050343 0.004066 0.001448
Xylene 2.61E-02 466.3 1025.9 3120 0.011863 0.018507 0.001495 0.000532
Carbon monoxide 3120 33.4 4.2084 0.278236
nitrogen dioxide 3120 30.5 3.843 0.307096
sulfur dioxide 3120 0.53 0.06678 0.023785

* Polycyclic Aromatic Hydrocarbon (PAH)



Pollutant

Acetaldehyde
Acrolein
Ammonia (ppmv)
Benzene
Benzo(a)anthracene*
Benzo(a)pyrene*
Benzo(b)fluoranthene*
Benzo(k)fluoranthene*
1,3 Butadiene
Chrysene*
Dibenz(a,h)anthracene*
Ethylbenzene
Formaldehyde
Hexane
Indeno(1,2,3-cd)pyrene*
Naphthalene*
Propylene
Propylene Oxide
Toluene
Xylene
Carbon monoxide
nitrogen dioxide
sulfur dioxide

* Polycyclic Aromatic Hyd

KRCDDP Risk "Emissions" from the Combustion Turbines

Inhalation Oral Risk Oral Risk Total
Inhalation Oral Risk Emission Emission Risk
Cancer Cancer Emission One CT One CT Emission
Potency Potency One CT Ingestion Dermal One CT
1/(mg/kg-

day)
1/(mg/kg-

day)
(gm/sec)/ 
(ug/m3)

(gm/sec)/(
ug/m3)

(gm/sec)/ 
(ug/m3)

(gm/sec)/(
ug/m3)

1.00E-02 2.05E-08 2.05E-08

1.00E-01 3.78E-09 3.78E-09
3.90E-01 1.2 1.00E-10 4.76E-10 6.21E-10 1.20E-09
3.90E+00 1.20E+01 6.16E-10 2.93E-09 3.82E-09 7.37E-09
3.90E-01 1.2 5.01E-11 2.38E-10 3.11E-10 5.99E-10
3.90E-01 1.2 4.88E-11 2.32E-10 3.02E-10 5.83E-10
6.00E-01 8.66E-10 8.66E-10
3.90E-02 1.20E-01 1.12E-11 5.31E-11 6.93E-11 1.34E-10
4.10E+00 4.1 1.09E-09 1.69E-09 2.21E-09 4.99E-09

2.10E-02 8.76E-08 8.76E-08

3.90E-01 1.2 1.04E-10 4.95E-10 6.46E-10 1.25E-09

1.30E-02 7.06E-09 7.06E-09

Total: 1.22E-07 6.12E-09 7.98E-09 1.36E-07
Total x 1e6: 0.1218 0.0061 0.0080 0.1359

Risk = Dose x Cancer Potency



Pollutant

Acetaldehyde
Acrolein
Ammonia (ppmv)
Benzene
Benzo(a)anthracene*
Benzo(a)pyrene*
Benzo(b)fluoranthene*
Benzo(k)fluoranthene*
1,3 Butadiene
Chrysene*
Dibenz(a,h)anthracene*
Ethylbenzene
Formaldehyde
Hexane
Indeno(1,2,3-cd)pyrene*
Naphthalene*
Propylene
Propylene Oxide
Toluene
Xylene
Carbon monoxide
nitrogen dioxide
sulfur dioxide

* Polycyclic Aromatic Hyd

KRCDPP Acute and Chronic Hazard Index Calculations from Combustion Turbines

Acute Acute Chronic Chronic
Inhalation Averaging Hazard Inhalation Hazard

1-hr 6-hr Annual REL Time Index REL Index
(ug/m3)/(
g/sec)

(ug/m3)/(
g/sec)

(ug/m3)/(
g/sec) ug/m3 hour ug/m3

1.82 0.48 0.041
0.041 9.00E+00 1.67E-05
0.041 6.00E-02 5.14E-05

1.82 0.041 3.20E+03 1 4.69E-04 2.00E+02 6.02E-05
0.48 0.041 1.30E+03 6 7.04E-08 6.00E+01 4.64E-08

0.041 2.00E+01 5.31E-09

0.041 2.00E+03 1.36E-08
1.82 0.041 9.40E+01 4.07E-04 3.00E+00 1.02E-04

0.041 7.00E+03 3.09E-08

0.041 9.00E+00 1.54E-07
0.041 3.00E+03 2.15E-07

1.82 0.041 3.10E+03 1.61E-06 3.00E+01 1.33E-06
1.82 0.041 3.70E+04 2.00E-07 3.00E+02 1.98E-07
1.82 0.041 2.20E+04 1.24E-07 7.00E+02 3.12E-08
1.82 2.30E+04 3.33E-04
1.82 4.70E+02 1.49E-02
1.82 0.041 6.60E+02 1.84E-04 2.50E+01 3.90E-05

Hazard index = Concentration/REL

Normalized
Conc.

X/Q (max) 2 CT's
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EXCESS CANCER RISK DISPERSION MODELING – PARTIAL OUTPUT 
 
*** ISCST3 - VERSION 02035 ***    *** KRCD RISK X 1x10^6, CASE 9: 103 deg F, CHILL 
OFF, DILUT OFF          ***        10/29/03 
                                   *** FRESNO 1989, COMBUSTION TURBINES (ann er),COOL 
TOWERS, & ZLD         ***        22:57:12 
**MODELOPTs:                                                                                
PAGE   1 
CONC                    RURAL ELEV         DFAULT                                          
 
                                           ***     MODEL SETUP OPTIONS SUMMARY       
*** 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - 
 
**Intermediate Terrain Processing is Selected 
  
**Model Is Setup For Calculation of Average CONCentration Values. 
  
  --  SCAVENGING/DEPOSITION LOGIC -- 
**Model Uses NO DRY DEPLETION.  DDPLETE =  F 
**Model Uses NO WET DEPLETION.  WDPLETE =  F 
**NO WET SCAVENGING Data Provided.  
**NO GAS DRY DEPOSITION Data Provided.  
**Model Does NOT Use GRIDDED TERRAIN Data for Depletion Calculations 
  
**Model Uses RURAL Dispersion. 
  
**Model Uses Regulatory DEFAULT Options: 
           1. Final Plume Rise. 
           2. Stack-tip Downwash. 
           3. Buoyancy-induced Dispersion. 
           4. Use Calms Processing Routine. 
           5. Not Use Missing Data Processing Routine. 
           6. Default Wind Profile Exponents. 
           7. Default Vertical Potential Temperature Gradients. 
           8. "Upper Bound" Values for Supersquat Buildings. 
           9. No Exponential Decay for RURAL Mode 
  
**Model Accepts Receptors on ELEV Terrain. 
  
**Model Assumes No FLAGPOLE Receptor Heights. 
  
**Model Calculates PERIOD Averages Only 
  
**This Run Includes:     7 Source(s);      1 Source Group(s); and    5733 Receptor(s) 
  
**The Model Assumes A Pollutant Type of:  OTHER    
  
**Model Set To Continue RUNning After the Setup Testing. 
  
**Output Options Selected: 
         Model Outputs Tables of PERIOD Averages by Receptor 
         Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE 
Keyword) 
         Model Outputs External File(s) of High Values for Plotting (PLOTFILE Keyword) 
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**NOTE:  The Following Flags May Appear Following CONC Values:  c for Calm Hours 
                                                                m for Missing Hours 
                                                                b for Both Calm and 
Missing Hours 
  
**Misc. Inputs:  Anem. Hgt. (m) =    10.00 ;    Decay Coef. =    0.000     ;    Rot. 
Angle =     0.0 
                 Emission Units = (GRAMS/SEC)                              ;  Emission 
Rate Unit Factor =   0.10000E+07 
                 Output Units   = (RISKX1,000,000)                         
  
**Approximate Storage Requirements of Model =     1.4 MB of RAM. 
  
**Input Runstream File:          risk.inp                                                   
**Output Print File:             risk.out                                                  
**Detailed Error/Message File:   ERRORS.OUT                                                 



 3

 *** ISCST3 - VERSION 02035 ***    *** KRCD RISK X 1x10^6, CASE 9: 103 deg F, CHILL 
OFF, DILUT OFF          ***        10/29/03 
                                   *** FRESNO 1989, COMBUSTION TURBINES (ann er),COOL 
TOWERS, & ZLD         ***        22:57:12 
**MODELOPTs:                                                                               
PAGE   2 
CONC                    RURAL ELEV         DFAULT                                           
 
 
 
                                                 *** POINT SOURCE DATA *** 
 
 
             NUMBER EMISSION RATE                    BASE     STACK   STACK    STACK     
STACK    BUILDING EMISSION RATE 
   SOURCE     PART. (USER UNITS)     X        Y      ELEV.    HEIGHT  TEMP.   EXIT 
VEL. DIAMETER   EXISTS   SCALAR VARY 
     ID       CATS.               (METERS) (METERS) (METERS) (METERS) (DEG.K)  (M/SEC)  
(METERS)                BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - 
 
  CTW           0   0.13600E+00  255157.6 4063966.5    89.9    32.00   723.16    22.84     
3.66      YES             
  CTE           0   0.13600E+00  255205.8 4063965.8    89.9    32.00   723.16    22.84     
3.66      YES             
  COOLWN        0   0.81700E-04  255172.5 4063963.8    89.9    10.67   301.49    12.23     
3.66      YES             
  COOLWS        0   0.81700E-04  255172.5 4063956.3    89.9    10.67   301.49    12.23     
3.66      YES             
  COOLEN        0   0.81700E-04  255190.7 4063963.8    89.9    10.67   301.49    12.23     
3.66      YES             
  COOLES        0   0.81700E-04  255190.7 4063956.3    89.9    10.67   301.49    12.23     
3.66      YES             
  ZLD           0   0.20500E-03  255135.8 4063993.8    89.9    21.34   463.72     8.02     
0.30      YES             
 
 
*** ISCST3 - VERSION 02035 ***    *** KRCD RISK X 1x10^6, CASE 9: 103 deg F, CHILL 
OFF, DILUT OFF          ***        10/29/03 
                                   *** FRESNO 1989, COMBUSTION TURBINES (ann er),COOL 
TOWERS, & ZLD         ***        22:57:12 
**MODELOPTs:                                                                                
PAGE 144 
CONC                    RURAL ELEV         DFAULT                                           
 
                                           *** THE SUMMARY OF MAXIMUM PERIOD (  8760 
HRS) RESULTS *** 
 
 
                                       ** CONC OF OTHER    IN (RISKX1,000,000)              
** 
 
                                                                                            
NETWORK 
GROUP ID                      AVERAGE CONC                RECEPTOR  (XR, YR, ZELEV, 
ZFLAG)   OF TYPE  GRID-ID 
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - 
 
ALL      1ST HIGHEST VALUE IS       0.00801 AT (  255247.00,  4063900.00,     89.92,      
0.00)  DC      NA    
         2ND HIGHEST VALUE IS       0.00718 AT (  255270.00,  4063890.00,     89.61,      
0.00)  DC      NA    
         3RD HIGHEST VALUE IS       0.00601 AT (  255240.00,  4063890.00,     89.61,      
0.00)  DC      NA    
         4TH HIGHEST VALUE IS       0.00601 AT (  255300.00,  4063860.00,     89.61,      
0.00)  DC      NA    
         5TH HIGHEST VALUE IS       0.00570 AT (  259650.00,  4060290.00,     94.49,      
0.00)  DC      NA    
         6TH HIGHEST VALUE IS       0.00570 AT (  259620.00,  4060320.00,     94.49,      
0.00)  DC      NA    
         7TH HIGHEST VALUE IS       0.00569 AT (  259620.00,  4060290.00,     94.49,      
0.00)  DC      NA    
         8TH HIGHEST VALUE IS       0.00569 AT (  259680.00,  4060290.00,     94.49,      
0.00)  DC      NA    
         9TH HIGHEST VALUE IS       0.00569 AT (  259650.00,  4060260.00,     94.49,      
0.00)  DC      NA    
        10TH HIGHEST VALUE IS       0.00569 AT (  259590.00,  4060320.00,     94.49,      
0.00)  DC      NA    
 
 
 *** RECEPTOR TYPES:  GC = GRIDCART 
                      GP = GRIDPOLR 
                      DC = DISCCART 
                      DP = DISCPOLR 
                      BD = BOUNDARY 
   ************************************ 
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ACUTE HAZARD INDEX, COMBUSTION TURBINES DISPERSION MODELING, 1-HOUR AND 6-
HOUR AVERAGE NORMALIZED CONCENTRATION – PARTIAL OUTPUT 
 
*** ISCST3 - VERSION 02035 ***    *** KRCD ACUTE INH, CASE 9: 103 deg F, CHILL OFF, 
DILUT AIR OFF          ***        10/30/03 
                                   *** FRESNO 1989, NORMALIZED CONCENTRATIONS 
COMBUSTION TURBINES           ***        09:24:00 
**MODELOPTs:                                                                                
PAGE   1 
CONC                    RURAL ELEV         DFAULT                                           
 
                                           ***     MODEL SETUP OPTIONS SUMMARY       
*** 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - 
 
**Intermediate Terrain Processing is Selected 
  
**Model Is Setup For Calculation of Average CONCentration Values. 
  
  --  SCAVENGING/DEPOSITION LOGIC -- 
**Model Uses NO DRY DEPLETION.  DDPLETE =  F 
**Model Uses NO WET DEPLETION.  WDPLETE =  F 
**NO WET SCAVENGING Data Provided.  
**NO GAS DRY DEPOSITION Data Provided.  
**Model Does NOT Use GRIDDED TERRAIN Data for Depletion Calculations 
  
**Model Uses RURAL Dispersion. 
  
**Model Uses Regulatory DEFAULT Options: 
           1. Final Plume Rise. 
           2. Stack-tip Downwash. 
           3. Buoyancy-induced Dispersion. 
           4. Use Calms Processing Routine. 
 
           5. Not Use Missing Data Processing Routine. 
           6. Default Wind Profile Exponents. 
           7. Default Vertical Potential Temperature Gradients. 
           8. "Upper Bound" Values for Supersquat Buildings. 
           9. No Exponential Decay for RURAL Mode 
  
**Model Accepts Receptors on ELEV Terrain. 
  
**Model Assumes No FLAGPOLE Receptor Heights. 
  
**Model Calculates  2 Short Term Average(s) of:   1-HR   6-HR 
  
**This Run Includes:     2 Source(s);      1 Source Group(s); and    5733 Receptor(s) 
  
**The Model Assumes A Pollutant Type of:  OTHER    
  
**Model Set To Continue RUNning After the Setup Testing. 
  
**Output Options Selected: 
         Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE 
Keyword) 
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         Model Outputs External File(s) of High Values for Plotting (PLOTFILE Keyword) 
  
**NOTE:  The Following Flags May Appear Following CONC Values:  c for Calm Hours 
                                                                m for Missing Hours 
                                                                b for Both Calm and 
Missing Hours 
  
**Misc. Inputs:  Anem. Hgt. (m) =    10.00 ;    Decay Coef. =    0.000     ;    Rot. 
Angle =     0.0 
                 Emission Units = (GRAMS/SEC)                              ;  Emission 
Rate Unit Factor =   0.10000E+07 
                 Output Units   = (MICROGRAMS/CUBIC-METER)                 
  
**Approximate Storage Requirements of Model =     1.7 MB of RAM. 
  
**Input Runstream File:          acutect.inp                                                
**Output Print File:             acutect.out                                                
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 *** ISCST3 - VERSION 02035 ***    *** KRCD ACUTE INH, CASE 9: 103 deg F, CHILL OFF, 
DILUT AIR OFF          ***        10/30/03 
                                   *** FRESNO 1989, NORMALIZED CONCENTRATIONS 
COMBUSTION TURBINES           ***        09:24:00 
**MODELOPTs:                                                                               
PAGE   2 
CONC                    RURAL ELEV         DFAULT                                           
 
 
 
                                                 *** POINT SOURCE DATA *** 
 
 
             NUMBER EMISSION RATE                    BASE     STACK   STACK    STACK     
STACK    BUILDING EMISSION RATE 
   SOURCE     PART. (USER UNITS)     X        Y      ELEV.    HEIGHT  TEMP.   EXIT 
VEL. DIAMETER   EXISTS   SCALAR VARY 
     ID       CATS.               (METERS) (METERS) (METERS) (METERS) (DEG.K)  (M/SEC)  
(METERS)                BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - 
 
  CTW           0   0.10000E+01  255157.6 4063966.5    89.9    32.00   723.16    22.84     
3.66      YES             
  CTE           0   0.10000E+01  255205.8 4063965.8    89.9    32.00   723.16    22.84     
3.66      YES             
 
 *** ISCST3 - VERSION 02035 ***    *** KRCD ACUTE INH, CASE 9: 103 deg F, CHILL OFF, 
DILUT AIR OFF          ***        10/30/03 
                                   *** FRESNO 1989, NORMALIZED CONCENTRATIONS 
COMBUSTION TURBINES           ***        09:24:00 
**MODELOPTs:                                                                                
PAGE   3 
CONC                    RURAL ELEV         DFAULT                                           
 
 
 
                                          *** SOURCE IDs DEFINING SOURCE GROUPS *** 
 
GROUP ID                                                 SOURCE IDs 
 
 
 
 ALL       CTW     , CTE     , 
 
 *** ISCST3 - VERSION 02035 ***    *** KRCD ACUTE INH, CASE 9: 103 deg F, CHILL OFF, 
DILUT AIR OFF          ***        10/30/03 
                                   *** FRESNO 1989, NORMALIZED CONCENTRATIONS 
COMBUSTION TURBINES           ***        09:24:00 
**MODELOPTs:                                                                               
PAGE   4 
CONC                    RURAL ELEV         DFAULT                                           
 
                                         *** DIRECTION SPECIFIC BUILDING DIMENSIONS 
*** 
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SOURCE ID: CTW      
 IFV   BH     BW  WAK  IFV   BH     BW  WAK  IFV   BH     BW  WAK  IFV   BH     BW  
WAK  IFV   BH     BW  WAK  IFV   BH     BW  WAK 
   1  15.2,  12.4, 0     2  15.2,  18.2, 0     3  15.2,  23.6, 0     4  15.2,  28.2, 0     
5  15.2,  31.9, 0     6  15.2,  34.7, 0 
   7  15.2,  36.5, 0     8  15.2,  37.1, 0     9  15.2,  36.6, 0    10  15.2,  37.1, 0    
11  15.2,  36.5, 0    12  15.2,  34.7, 0 
  13  15.2,  31.9, 0    14  15.2,  28.2, 0    15  15.2,  23.6, 0    16  15.2,  18.2, 0    
17  15.2,  12.4, 0    18  15.2,   6.1, 0 
  19  15.2,  12.4, 0    20  15.2,  18.2, 0    21  15.2,  23.6, 0    22  15.2,  28.2, 0    
23  15.2,  31.9, 0    24  15.2,  34.7, 0 
  25  15.2,  36.5, 0    26  15.2,  37.1, 0    27  15.2,  36.6, 0    28  15.2,  37.1, 0    
29  15.2,  36.5, 0    30  15.2,  34.7, 0 
  31  15.2,  31.9, 0    32  15.2,  28.2, 0    33  15.2,  23.6, 0    34  15.2,  18.2, 0    
35  15.2,  12.4, 0    36  15.2,   6.1, 0 
 
 
 
SOURCE ID: CTE      
 IFV   BH     BW  WAK  IFV   BH     BW  WAK  IFV   BH     BW  WAK  IFV   BH     BW  
WAK  IFV   BH     BW  WAK  IFV   BH     BW  WAK 
   1  15.2,  12.4, 0     2  15.2,  18.2, 0     3  15.2,  23.6, 0     4  15.2,  28.2, 0     
5  15.2,  31.9, 0     6  15.2,  34.7, 0 
   7  15.2,  36.5, 0     8  15.2,  37.1, 0     9  15.2,  36.6, 0    10  15.2,  37.1, 0    
11  15.2,  36.5, 0    12  15.2,  34.7, 0 
  13  15.2,  31.9, 0    14  15.2,  28.2, 0    15  15.2,  23.6, 0    16  15.2,  18.2, 0    
17  15.2,  12.4, 0    18  15.2,   6.1, 0 
  19  15.2,  12.4, 0    20  15.2,  18.2, 0    21  15.2,  23.6, 0    22  15.2,  28.2, 0    
23  15.2,  31.9, 0    24  15.2,  34.7, 0 
  25  15.2,  36.5, 0    26  15.2,  37.1, 0    27  15.2,  36.6, 0    28  15.2,  37.1, 0    
29  15.2,  36.5, 0    30  15.2,  34.7, 0 
  31  15.2,  31.9, 0    32  15.2,  28.2, 0    33  15.2,  23.6, 0    34  15.2,  18.2, 0    
35  15.2,  12.4, 0    36  15.2,   6.1, 0 
 
 
*** ISCST3 - VERSION 02035 ***    *** KRCD ACUTE INH, CASE 9: 103 deg F, CHILL OFF, 
DILUT AIR OFF          ***        10/30/03 
                                   *** FRESNO 1989, NORMALIZED CONCENTRATIONS 
COMBUSTION TURBINES           ***        09:24:00 
**MODELOPTs:                                                                                
PAGE 359 
CONC                    RURAL ELEV         DFAULT                                           
 
                                               *** THE SUMMARY OF HIGHEST  1-HR 
RESULTS *** 
 
 
                                       ** CONC OF OTHER    IN (MICROGRAMS/CUBIC-METER)      
** 
 
                                                     DATE                                   
NETWORK 
GROUP ID                         AVERAGE CONC     (YYMMDDHH)             RECEPTOR  
(XR, YR, ZELEV, ZFLAG)     OF TYPE  GRID-ID 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - 
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ALL      HIGH  1ST HIGH VALUE IS       1.82479  ON 89082612: AT (  256110.00,  
4064400.00,     90.83,      0.00)  DC      NA    
         HIGH  2ND HIGH VALUE IS       1.71130  ON 89082212: AT (  256230.00,  
4063950.00,     90.53,      0.00)  DC      NA    
 
 
 *** RECEPTOR TYPES:  GC = GRIDCART 
                      GP = GRIDPOLR 
                      DC = DISCCART 
                      DP = DISCPOLR 
                      BD = BOUNDARY 
 
 *** ISCST3 - VERSION 02035 ***    *** KRCD ACUTE INH, CASE 9: 103 deg F, CHILL OFF, 
DILUT AIR OFF          ***        10/30/03 
                                   *** FRESNO 1989, NORMALIZED CONCENTRATIONS 
COMBUSTION TURBINES           ***        09:24:00 
**MODELOPTs:                                                                                
PAGE 360 
CONC                    RURAL ELEV         DFAULT                                           
 
                                               *** THE SUMMARY OF HIGHEST  6-HR 
RESULTS *** 
 
 
                                       ** CONC OF OTHER    IN (MICROGRAMS/CUBIC-METER)      
** 
 
                                                     DATE                                   
NETWORK 
GROUP ID                         AVERAGE CONC     (YYMMDDHH)             RECEPTOR  
(XR, YR, ZELEV, ZFLAG)     OF TYPE  GRID-ID 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - 
  
ALL      HIGH  1ST HIGH VALUE IS       0.47577c ON 89022306: AT (  263400.00,  
4057320.00,     97.54,      0.00)  DC      NA    
         HIGH  2ND HIGH VALUE IS       0.39866  ON 89073124: AT (  263400.00,  
4057740.00,     97.54,      0.00)  DC      NA    
 
 
 *** RECEPTOR TYPES:  GC = GRIDCART 
                      GP = GRIDPOLR 
                      DC = DISCCART 
                      DP = DISCPOLR 
                      BD = BOUNDARY 
   ************************************ 



 10

COOLING TOWER, ACUTE AND CHRONIC HAZARD INDEX DISPERSION MODELING: 1-HOUR 
AND ANNUAL AVERAGE NORMALIZED CONCENTRATIONS – PARTIAL OUTPUT 
 
 *** ISCST3 - VERSION 02035 ***    *** KRCD  COOLING TOWER, NORMALIZED CONCENTRATION        
***        10/30/03 
                                   *** FRESNO 1989                                          
***        21:44:36 
**MODELOPTs:                                                                                
PAGE   1 
CONC                    RURAL ELEV         DFAULT                                           
 
                                           ***     MODEL SETUP OPTIONS SUMMARY       
*** 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - 
 
**Intermediate Terrain Processing is Selected 
  
**Model Is Setup For Calculation of Average CONCentration Values. 
  
  --  SCAVENGING/DEPOSITION LOGIC -- 
**Model Uses NO DRY DEPLETION.  DDPLETE =  F 
**Model Uses NO WET DEPLETION.  WDPLETE =  F 
**NO WET SCAVENGING Data Provided.  
**NO GAS DRY DEPOSITION Data Provided.  
**Model Does NOT Use GRIDDED TERRAIN Data for Depletion Calculations 
  
**Model Uses RURAL Dispersion. 
  
**Model Uses Regulatory DEFAULT Options: 
           1. Final Plume Rise. 
           2. Stack-tip Downwash. 
           3. Buoyancy-induced Dispersion. 
           4. Use Calms Processing Routine. 
           5. Not Use Missing Data Processing Routine. 
           6. Default Wind Profile Exponents. 
           7. Default Vertical Potential Temperature Gradients. 
           8. "Upper Bound" Values for Supersquat Buildings. 
           9. No Exponential Decay for RURAL Mode 
  
**Model Accepts Receptors on ELEV Terrain. 
  
**Model Assumes No FLAGPOLE Receptor Heights. 
  
**Model Calculates  1 Short Term Average(s) of:   1-HR 
    and Calculates PERIOD Averages 
  
**This Run Includes:     4 Source(s);      1 Source Group(s); and    5733 Receptor(s) 
  
**The Model Assumes A Pollutant Type of:  OTHER    
  
**Model Set To Continue RUNning After the Setup Testing. 
  
**Output Options Selected: 
         Model Outputs Tables of PERIOD Averages by Receptor 
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         Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE 
Keyword) 
         Model Outputs External File(s) of High Values for Plotting (PLOTFILE Keyword) 
  
**NOTE:  The Following Flags May Appear Following CONC Values:  c for Calm Hours 
                                                                m for Missing Hours 
                                                                b for Both Calm and 
Missing Hours 
  
**Misc. Inputs:  Anem. Hgt. (m) =    10.00 ;    Decay Coef. =    0.000     ;    Rot. 
Angle =     0.0 
                 Emission Units = (GRAMS/SEC)                              ;  Emission 
Rate Unit Factor =   0.10000E+07 
                 Output Units   = (HAZARD_INDEX_X_1_E6)                    
  
**Approximate Storage Requirements of Model =     1.5 MB of RAM. 
  
**Input Runstream File:          krcdcool.inp                                               
**Output Print File:             krcdcool.out                                               
**Detailed Error/Message File:   ERRORS.OUT                                                 
 
 *** ISCST3 - VERSION 02035 ***    *** KRCD  COOLING TOWER, NORMALIZED CONCENTRATION        
***        10/30/03 
                                   *** FRESNO 1989                                          
***        21:44:36 
**MODELOPTs:                                                                               
PAGE   2 
CONC                    RURAL ELEV         DFAULT                                           
 
 
 
                                                 *** POINT SOURCE DATA *** 
 
 
             NUMBER EMISSION RATE                    BASE     STACK   STACK    STACK     
STACK    BUILDING EMISSION RATE 
   SOURCE     PART. (USER UNITS)     X        Y      ELEV.    HEIGHT  TEMP.   EXIT 
VEL. DIAMETER   EXISTS   SCALAR VARY 
     ID       CATS.               (METERS) (METERS) (METERS) (METERS) (DEG.K)  (M/SEC)  
(METERS)                BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - 
 
  COOLWN        0   0.10000E+01  255172.5 4063963.8    89.9    10.67   301.49    12.23     
3.66      YES             
  COOLWS        0   0.10000E+01  255172.5 4063956.3    89.9    10.67   301.49    12.23     
3.66      YES             
  COOLEN        0   0.10000E+01  255190.7 4063963.8    89.9    10.67   301.49    12.23     
3.66      YES             
  COOLES        0   0.10000E+01  255190.7 4063956.3    89.9    10.67   301.49    12.23     
3.66      YES             
 
 *** ISCST3 - VERSION 02035 ***    *** KRCD  COOLING TOWER, NORMALIZED CONCENTRATION        
***        10/30/03 
                                   *** FRESNO 1989                                          
***        21:44:36 
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**MODELOPTs:                                                                               
PAGE   3 
CONC                    RURAL ELEV         DFAULT                                           
 
 
 
                                          *** SOURCE IDs DEFINING SOURCE GROUPS *** 
 
GROUP ID                                                 SOURCE IDs 
 
 
 
 ALL       COOLWN  , COOLWS  , COOLEN  , COOLES  , 
 *** ISCST3 - VERSION 02035 ***    *** KRCD  COOLING TOWER, NORMALIZED CONCENTRATION        
***        10/30/03 
                                   *** FRESNO 1989                                          
***        21:44:36 
**MODELOPTs:                                                                                
PAGE   4 
CONC                    RURAL ELEV         DFAULT                                           
 
                                         *** DIRECTION SPECIFIC BUILDING DIMENSIONS 
*** 
 
 
SOURCE ID: COOLWN   
 IFV   BH     BW  WAK  IFV   BH     BW  WAK  IFV   BH     BW  WAK  IFV   BH     BW  
WAK  IFV   BH     BW  WAK  IFV   BH     BW  WAK 
   1  10.7,  10.9, 0     2  10.7,  13.9, 0     3  15.2,  23.6, 0     4  15.2,  28.2, 0     
5  15.2,  31.9, 0     6  15.2,  34.7, 0 
   7  15.2,  36.5, 0     8  15.2,  37.1, 0     9  15.2,  36.6, 0    10  15.2,  37.1, 0    
11  15.2,  36.5, 0    12  15.2,  34.7, 0 
  13  15.2,  31.9, 0    14  15.2,  28.2, 0    15  15.2,  23.6, 0    16  15.2,  18.2, 0    
17  15.2,  12.4, 0    18  10.7,   7.6, 0 
  19  10.7,  10.9, 0    20  10.7,  13.9, 0    21  15.2,  23.6, 0    22  15.2,  28.2, 0    
23  15.2,  31.9, 0    24  15.2,  34.7, 0 
  25  15.2,  36.5, 0    26  15.2,  37.1, 0    27  15.2,  36.6, 0    28  15.2,  37.1, 0    
29  15.2,  36.5, 0    30  15.2,  34.7, 0 
  31  15.2,  31.9, 0    32  15.2,  28.2, 0    33  15.2,  23.6, 0    34  15.2,  18.2, 0    
35  15.2,  12.4, 0    36  10.7,   7.6, 0 
 
 
 
SOURCE ID: COOLWS   
 IFV   BH     BW  WAK  IFV   BH     BW  WAK  IFV   BH     BW  WAK  IFV   BH     BW  
WAK  IFV   BH     BW  WAK  IFV   BH     BW  WAK 
   1  10.7,  10.9, 0     2  10.7,  13.9, 0     3  15.2,  23.6, 0     4  15.2,  28.2, 0     
5  15.2,  31.9, 0     6  10.7,  21.0, 0 
   7  10.7,  21.2, 0     8  10.7,  20.8, 0     9  10.7,  19.8, 0    10  10.7,  11.3, 0    
11  15.2,  36.5, 0    12  15.2,  34.7, 0 
  13  15.2,  31.9, 0    14  15.2,  28.2, 0    15  15.2,  23.6, 0    16  15.2,  18.2, 0    
17  15.2,  12.4, 0    18  10.7,   7.6, 0 
  19  10.7,  10.9, 0    20  10.7,  13.9, 0    21  15.2,  23.6, 0    22  15.2,  28.2, 0    
23  15.2,  31.9, 0    24  15.2,  34.7, 0 
  25  15.2,  36.5, 0    26  15.2,  37.1, 0    27  10.7,  19.8, 0    28  10.7,  20.8, 0    
29  15.2,  36.5, 0    30  15.2,  34.7, 0 
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  31  15.2,  31.9, 0    32  15.2,  28.2, 0    33  15.2,  23.6, 0    34  15.2,  18.2, 0    
35  15.2,  12.4, 0    36  10.7,   7.6, 0 
 
 
 
SOURCE ID: COOLEN   
 IFV   BH     BW  WAK  IFV   BH     BW  WAK  IFV   BH     BW  WAK  IFV   BH     BW  
WAK  IFV   BH     BW  WAK  IFV   BH     BW  WAK 
   1  15.2,  12.4, 0     2  15.2,  18.2, 0     3  15.2,  23.6, 0     4  15.2,  28.2, 0     
5  15.2,  31.9, 0     6  15.2,  34.7, 0 
   7  15.2,  36.5, 0     8  15.2,  37.1, 0     9  15.2,  36.6, 0    10  15.2,  37.1, 0    
11  15.2,  36.5, 0    12  15.2,  34.7, 0 
  13  15.2,  31.9, 0    14  15.2,  28.2, 0    15  15.2,  23.6, 0    16  10.7,  13.9, 0    
17  10.7,  10.9, 0    18  10.7,   7.6, 0 
  19  15.2,  12.4, 0    20  15.2,  18.2, 0    21  15.2,  23.6, 0    22  15.2,  28.2, 0    
23  15.2,  31.9, 0    24  15.2,  34.7, 0 
  25  15.2,  36.5, 0    26  15.2,  37.1, 0    27  15.2,  36.6, 0    28  15.2,  37.1, 0    
29  15.2,  36.5, 0    30  15.2,  34.7, 0 
  31  15.2,  31.9, 0    32  15.2,  28.2, 0    33  15.2,  23.6, 0    34  10.7,  13.9, 0    
35  10.7,  10.9, 0    36  10.7,   7.6, 0 
 
 
 
SOURCE ID: COOLES   
 IFV   BH     BW  WAK  IFV   BH     BW  WAK  IFV   BH     BW  WAK  IFV   BH     BW  
WAK  IFV   BH     BW  WAK  IFV   BH     BW  WAK 
   1  15.2,  12.4, 0     2  15.2,  18.2, 0     3  15.2,  23.6, 0     4  15.2,  28.2, 0     
5  15.2,  31.9, 0     6  15.2,  34.7, 0 
   7  15.2,  36.5, 0     8  10.7,  20.8, 0     9  10.7,  19.8, 0    10  15.2,  37.1, 0    
11  15.2,  36.5, 0    12  15.2,  34.7, 0 
  13  15.2,  31.9, 0    14  15.2,  28.2, 0    15  15.2,  23.6, 0    16  10.7,  13.9, 0    
17  10.7,  10.9, 0    18  10.7,   7.6, 0 
  19  15.2,  12.4, 0    20  15.2,  18.2, 0    21  15.2,  23.6, 0    22  15.2,  28.2, 0    
23  15.2,  31.9, 0    24  15.2,  34.7, 0 
  25  15.2,  36.5, 0    26  10.7,  20.8, 0    27  10.7,  19.8, 0    28  10.7,  20.8, 0    
29  10.7,  21.2, 0    30  10.7,  21.0, 0 
  31  10.7,  20.1, 0    32  15.2,  28.2, 0    33  15.2,  23.6, 0    34  10.7,  13.9, 0    
35  10.7,  10.9, 0    36  10.7,   7.6, 0 
 
*** ISCST3 - VERSION 02035 ***    *** KRCD  COOLING TOWER, NORMALIZED CONCENTRATION        
***        10/30/03 
                                   *** FRESNO 1989                                          
***        21:44:36 
**MODELOPTs:                                                                               
PAGE 287 
CONC                    RURAL ELEV         DFAULT                                           
 
                                           *** THE SUMMARY OF MAXIMUM PERIOD (  8760 
HRS) RESULTS *** 
 
 
                                       ** CONC OF OTHER    IN (HAZARD_INDEX_X_1_E6)         
** 
 
                                                                                            
NETWORK 
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GROUP ID                      AVERAGE CONC                RECEPTOR  (XR, YR, ZELEV, 
ZFLAG)   OF TYPE  GRID-ID 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - 
 
ALL      1ST HIGHEST VALUE IS      49.61650 AT (  255247.00,  4063900.00,     89.92,      
0.00)  DC      NA    
         2ND HIGHEST VALUE IS      42.48556 AT (  255270.00,  4063890.00,     89.61,      
0.00)  DC      NA    
         3RD HIGHEST VALUE IS      33.49323 AT (  255300.00,  4063860.00,     89.61,      
0.00)  DC      NA    
         4TH HIGHEST VALUE IS      30.54205 AT (  255240.00,  4063890.00,     89.61,      
0.00)  DC      NA    
         5TH HIGHEST VALUE IS      29.87808 AT (  255261.00,  4063920.00,     89.92,      
0.00)  DC      NA    
         6TH HIGHEST VALUE IS      26.76295 AT (  255330.00,  4063830.00,     89.61,      
0.00)  DC      NA    
         7TH HIGHEST VALUE IS      26.30547 AT (  255300.00,  4063890.00,     89.61,      
0.00)  DC      NA    
         8TH HIGHEST VALUE IS      25.57664 AT (  255330.00,  4063860.00,     89.61,      
0.00)  DC      NA    
         9TH HIGHEST VALUE IS      25.19736 AT (  255270.00,  4063860.00,     89.61,      
0.00)  DC      NA    
        10TH HIGHEST VALUE IS      24.38718 AT (  255360.00,  4063830.00,     89.92,      
0.00)  DC      NA    
 
 
 *** RECEPTOR TYPES:  GC = GRIDCART 
                      GP = GRIDPOLR 
                      DC = DISCCART 
                      DP = DISCPOLR 
                      BD = BOUNDARY 
 
 *** ISCST3 - VERSION 02035 ***   *** KRCD  COOLING TOWER, NORMALIZED CONCENTRATION        
***        10/30/03 
                                   *** FRESNO 1989                                          
***        21:44:36 
**MODELOPTs:                                                                               
PAGE 288 
CONC                    RURAL ELEV         DFAULT                                           
 
                                               *** THE SUMMARY OF HIGHEST  1-HR 
RESULTS *** 
 
 
                                       ** CONC OF OTHER    IN (HAZARD_INDEX_X_1_E6)         
** 
 
                                                     DATE                                  
NETWORK 
GROUP ID                         AVERAGE CONC     (YYMMDDHH)             RECEPTOR  
(XR, YR, ZELEV, ZFLAG)     OF TYPE  GRID-ID 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - 
  
ALL      HIGH  1ST HIGH VALUE IS     902.37000  ON 89012411: AT (  255261.00,  
4063920.00,     89.92,      0.00)  DC      NA    
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         HIGH  2ND HIGH VALUE IS     899.60193  ON 89051102: AT (  255261.00,  
4063920.00,     89.92,      0.00)  DC      NA    
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ZLD, ACUTE AND CHRONIC HAZARD INDEX DISPERSION MODELING: 1-HOUR AND 
ANNUAL AVERAGE NORMALIZED CONCENTRATIONS – PARTIAL OUTPUT 
 
 *** ISCST3 - VERSION 02035 ***    *** KRCD ZLD  NORMALIZED CONCENTRATIONS                 
***        10/30/03 
                                   *** FRESNO 1989                                          
***        21:52:08 
**MODELOPTs:                                                                               
PAGE   1 
CONC                    RURAL ELEV         DFAULT                                           
 
                                           ***     MODEL SETUP OPTIONS SUMMARY       
*** 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - 
 
**Intermediate Terrain Processing is Selected 
  
**Model Is Setup For Calculation of Average CONCentration Values. 
  
  --  SCAVENGING/DEPOSITION LOGIC -- 
**Model Uses NO DRY DEPLETION.  DDPLETE =  F 
**Model Uses NO WET DEPLETION.  WDPLETE =  F 
**NO WET SCAVENGING Data Provided.  
**NO GAS DRY DEPOSITION Data Provided.  
**Model Does NOT Use GRIDDED TERRAIN Data for Depletion Calculations 
  
**Model Uses RURAL Dispersion. 
  
**Model Uses Regulatory DEFAULT Options: 
           1. Final Plume Rise. 
           2. Stack-tip Downwash. 
           3. Buoyancy-induced Dispersion. 
           4. Use Calms Processing Routine. 
           5. Not Use Missing Data Processing Routine. 
           6. Default Wind Profile Exponents. 
           7. Default Vertical Potential Temperature Gradients. 
           8. "Upper Bound" Values for Supersquat Buildings. 
           9. No Exponential Decay for RURAL Mode 
  
**Model Accepts Receptors on ELEV Terrain. 
  
**Model Assumes No FLAGPOLE Receptor Heights. 
  
**Model Calculates  1 Short Term Average(s) of:   1-HR 
    and Calculates PERIOD Averages 
  
**This Run Includes:     1 Source(s);      1 Source Group(s); and    5733 Receptor(s) 
  
**The Model Assumes A Pollutant Type of:  OTHER    
  
**Model Set To Continue RUNning After the Setup Testing. 
  
**Output Options Selected: 
         Model Outputs Tables of PERIOD Averages by Receptor 
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         Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE 
Keyword) 
         Model Outputs External File(s) of High Values for Plotting (PLOTFILE Keyword) 
  
**NOTE:  The Following Flags May Appear Following CONC Values:  c for Calm Hours 
                                                                m for Missing Hours 
                                                                b for Both Calm and 
Missing Hours 
  
**Misc. Inputs:  Anem. Hgt. (m) =    10.00 ;    Decay Coef. =    0.000     ;    Rot. 
Angle =     0.0 
                 Emission Units = (GRAMS/SEC)                              ;  Emission 
Rate Unit Factor =   0.10000E+07 
                 Output Units   = (HAZARD_INDEX_X_1_E6)                    
  
**Approximate Storage Requirements of Model =     1.5 MB of RAM. 
  
**Input Runstream File:          krcdzld.inp                                                
**Output Print File:             krcdzld.out                                                
**Detailed Error/Message File:   ERRORS.OUT                                                 
 
 *** ISCST3 - VERSION 02035 ***    *** KRCD ZLD  NORMALIZED CONCENTRATIONS                  
***        10/30/03 
                                   *** FRESNO 1989                                          
***        21:52:08 
**MODELOPTs:                                                                                
PAGE   2 
CONC                    RURAL ELEV        DFAULT                                           
 
 
 
                                                 *** POINT SOURCE DATA *** 
 
 
             NUMBER EMISSION RATE                    BASE     STACK   STACK    STACK     
STACK    BUILDING EMISSION RATE 
   SOURCE     PART. (USER UNITS)     X        Y      ELEV.    HEIGHT  TEMP.   EXIT 
VEL. DIAMETER   EXISTS   SCALAR VARY 
     ID       CATS.               (METERS) (METERS) (METERS) (METERS) (DEG.K)  (M/SEC)  
(METERS)                BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - 
 
  ZLD           0   0.10000E+01  255135.8 4063993.8    89.9    21.34   463.72     8.02     
0.30      YES             
 
 *** ISCST3 - VERSION 02035 ***    *** KRCD ZLD  NORMALIZED CONCENTRATIONS                  
***        10/30/03 
                                   *** FRESNO 1989                                          
***        21:52:08 
**MODELOPTs:                                                                                
PAGE   3 
CONC                    RURAL ELEV         DFAULT                                           
 
 
 
                                          *** SOURCE IDs DEFINING SOURCE GROUPS *** 
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GROUP ID                                                 SOURCE IDs 
 
 
 
 ALL       ZLD     , 
 
 *** ISCST3 - VERSION 02035 ***    *** KRCD ZLD  NORMALIZED CONCENTRATIONS                 
***        10/30/03 
                                   *** FRESNO 1989                                          
***        21:52:08 
**MODELOPTs:                                                                               
PAGE   4 
CONC                    RURAL ELEV         DFAULT                                           
 
                                         *** DIRECTION SPECIFIC BUILDING DIMENSIONS 
*** 
 
 
SOURCE ID: ZLD      
 IFV   BH     BW  WAK  IFV   BH     BW  WAK  IFV   BH     BW  WAK  IFV   BH     BW  
WAK  IFV   BH     BW  WAK  IFV   BH     BW  WAK 
   1  10.7,  11.3, 0     2  10.7,  12.5, 0     3  10.7,  10.4, 0     4  15.2,  28.2, 0     
5  15.2,  31.9, 0     6  15.2,  34.7, 0 
   7  15.2,  36.5, 0     8  15.2,  37.1, 0     9  15.2,  36.6, 0    10  15.2,  37.1, 0    
11  15.2,  36.5, 0    12  15.2,  34.7, 0 
  13  15.2,  31.9, 0    14  15.2,  28.2, 0    15  15.2,  23.6, 0    16  10.7,  12.5, 0    
17  10.7,   8.8, 0    18  10.7,   7.6, 0 
 
  19  10.7,   8.8, 0    20  10.7,  12.5, 0    21  10.7,  10.4, 0    22  15.2,  28.2, 0    
23  15.2,  31.9, 0    24  15.2,  34.7, 0 
  25  15.2,  36.5, 0    26  15.2,  37.1, 0    27  15.2,  36.6, 0    28  15.2,  37.1, 0    
29  15.2,  36.5, 0    30  15.2,  34.7, 0 
  31  15.2,  31.9, 0    32  15.2,  28.2, 0    33  15.2,  23.6, 0    34  10.7,  12.5, 0    
35  10.7,  11.3, 0    36  10.7,   9.8, 0 
 
*** ISCST3 - VERSION 02035 ***    *** KRCD ZLD  NORMALIZED CONCENTRATIONS                   
***        10/30/03 
                                   *** FRESNO 1989                                          
***        21:52:08 
**MODELOPTs:                                                                               
PAGE 287 
CONC                    RURAL ELEV         DFAULT                                           
 
                                           *** THE SUMMARY OF MAXIMUM PERIOD (  8760 
HRS) RESULTS *** 
 
 
                                       ** CONC OF OTHER    IN (HAZARD_INDEX_X_1_E6)         
** 
 
                                                                                            
NETWORK 
GROUP ID                      AVERAGE CONC                RECEPTOR  (XR, YR, ZELEV, 
ZFLAG)   OF TYPE  GRID-ID 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - 
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ALL      1ST HIGHEST VALUE IS      19.31670 AT (  255247.00,  4063900.00,     89.92,      
0.00)  DC      NA    
         2ND HIGHEST VALUE IS      18.09722 AT (  255270.00,  4063890.00,     89.61,      
0.00)  DC      NA    
         3RD HIGHEST VALUE IS      17.16093 AT (  255240.00,  4063890.00,     89.61,      
0.00)  DC      NA    
         4TH HIGHEST VALUE IS      16.83473 AT (  255237.69,  4063883.75,     89.92,      
0.00)  DC      NA    
         5TH HIGHEST VALUE IS      16.83473 AT (  255237.69,  4063883.75,     89.92,      
0.00)  DC      NA    
         6TH HIGHEST VALUE IS      15.90757 AT (  255300.00,  4063860.00,     89.61,      
0.00)  DC      NA    
         7TH HIGHEST VALUE IS      15.81569 AT (  255261.00,  4063920.00,     89.92,      
0.00)  DC      NA    
         8TH HIGHEST VALUE IS      15.71816 AT (  255270.00,  4063860.00,     89.61,      
0.00)  DC      NA    
         9TH HIGHEST VALUE IS      15.07260 AT (  255270.00,  4063920.00,     89.61,      
0.00)  DC      NA    
        10TH HIGHEST VALUE IS      14.43445 AT (  255300.00,  4063890.00,     89.61,      
0.00)  DC      NA    
 
 
 *** RECEPTOR TYPES:  GC = GRIDCART 
                      GP = GRIDPOLR 
                      DC = DISCCART 
                      DP = DISCPOLR 
                      BD = BOUNDARY 
 
 *** ISCST3 - VERSION 02035 ***    *** KRCD ZLD  NORMALIZED CONCENTRATIONS                  
***        10/30/03 
                                   *** FRESNO 1989                                          
***        21:52:08 
**MODELOPTs:                                                                                
PAGE 288 
CONC                    RURAL ELEV         DFAULT                                           
 
                                               *** THE SUMMARY OF HIGHEST  1-HR 
RESULTS *** 
 
 
                                       ** CONC OF OTHER    IN (HAZARD_INDEX_X_1_E6)         
** 
 
                                                     DATE                                  
NETWORK 
GROUP ID                         AVERAGE CONC     (YYMMDDHH)             RECEPTOR  
(XR, YR, ZELEV, ZFLAG)     OF TYPE  GRID-ID 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - - - - 
  
ALL      HIGH  1ST HIGH VALUE IS     309.31689  ON 89021807: AT (  254850.00,  
4063980.00,     88.70,      0.00)  DC      NA    
         HIGH  2ND HIGH VALUE IS     262.88245  ON 89070604: AT (  255210.00,  
4063860.00,     89.61,      0.00)  DC      NA    
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Appendix 5.9-1 Page 1 November 2003 

Draft Outline 
Emergency Action Plan 

KRCDPP 
 

 
 
1.0 Purpose, Scope and Applicability of Plan 
 
2.0 Facility Information 
 
3.0 Roles and Responsibilities 
 
4.0 Emergency Incident Response Training 
 
5.0 Emergency Response Protocol 
 
6.0 Evacuation Protocol 

 
7.0 Post Emergency Response Protocol 
 
8.0 Notification and Incident Reporting 
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Draft Outline 

Personal Protective Equipment 
KRCDPP 

 
 
1.0 General Description of Protection and Protective Gear 
 
2.0 Personal Protection Equipment Categories (i.e. head, eye, body, hand, foot, and 

skin protection) 
 
3.0 Level Of Protection Requirements (i.e. hearing and respiratory protection) 
 
4.0 Personnel Training 
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Draft Outline 

Injury Illness Prevention Plan 
KRCDPP 

 
 
1.0 Purpose, Scope and Applicability 
 
2.0 Facility Information 
 
3.0 Implementing Authority and Responsibilities  
 
4.0 Review and Approval Processes 
 
5.0 Compliance Assurance 
 
6.0 Employee Communication Protocols 
 
7.0 Evaluation of Workplace Hazard 
 
8.0 Investigation of Occupational Injuries and Illness 
 
9.0 Compliance with Safe Work Practices 
 
10.0 Training Procedures 

 
 
 



Appendix 5.9-1 Page 4 November 2003 

 
Draft Outline 

Fire Prevention Plan 
KRCDPP 

 
1.0 Scope, Purpose and Applicability 
 
2.0 Potential Fire Hazards 
 
3.0 Proper Handling and Storage of Potential Fire Hazards (i.e. housekeeping and 

material storage) 
 
4.0 Potential Ignition Sources and Controls 
 
5.0 Persons Responsible for Equipment and Systems Maintenance 
 
6.0 Portable Fire Extinguishers 
 
7.0 Automatic Sprinkler Fire Suppression System 
 
8.0 Water-Spray Fire System 
 
9.0 Local Fire Department 
 
10.0 Training 
 
11.0 Contact Information 
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SLAB MODELING RESULTS: WORST-CASE SCENARIO, DISTANCE TO 75 PPM AMMONIA 
 
 
                               SESSION INFORMATION 
 
                      INPUT DATA FILE NAME :  AMMSMALL.DTA             
                      OUTPUT LIST FILE NAME : AMMSMALL.LST             
 
 
 
                      GRAPHICS DATA FILE NAME : AMMSMALL.DAT             
                      GRAPHICS PLOT FILE NAME : AMMSMALL.XZ              
 
 
 
 
 
 
problem input 
 
  idspl =         1 
  ncalc =         1 
  wms   =   .017031 
  cps   =   2170.00 
  tbp   =    240.00 
  cmed0 =       .00 
 
  dhe   =  1370840. 
  cpsl  =   4294.00 
  rhosl =    682.80 
  spb   =   2132.52 
  spc   =    -32.98 
  ts    =    239.00 
  qs    =       .13 
  as    =     40.78 
  tsd   =     3600. 
  qtis  =       .00 
  hs    =       .00 
  tav   =   3600.00 
  xffm  =     15.03 
  zp(1) =      1.50 
  zp(2) =       .00 
  zp(3) =       .00 
  zp(4) =       .00 
  z0    =   .010000 
  za    =     10.00 
  ua    =      1.50 
  ta    =    300.37 
  rh    =     50.00 
  stab  =      6.00 
 
 
release gas properties 
 
 molecular weight of source gas (kg)               - wms  =  1.7031E-02 
 vapor heat capacity, const. p.  (j/kg-k)          - cps  =  2.1700E+03 
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 temperature of source gas (k)                     - ts   =  2.4000E+02 
 density of source gas (kg/m3)                     - rhos =  8.6481E-01 
 boiling point temperature                         - tbp  =  2.4000E+02 
 liquid mass fraction                              - cmed0=  0.0000E+00 
 liquid heat capacity (j/kg-k)                     - cpsl =  4.2940E+03 
 
 heat of vaporization (j/kg)                       - dhe  =  1.3708E+06 
 liquid source density (kg/m3)                     - rhosl=  6.8280E+02 
 saturation pressure constant                      - spa  =  1.0301E+01 
 saturation pressure constant (k)                  - spb  =  2.1325E+03 
 saturation pressure constant (k)                  - spc  = -3.2980E+01 
 
 
spill characteristics 
 
 spill type                                        - idspl=           1 
 mass source rate (kg/s)                           - qs   =  1.2905E-01 
 continuous source duration (s)                    - tsd  =  3.6000E+03 
 continuous source mass (kg)                       - qtcs =  4.6458E+02 
 instantaneous source mass (kg)                    - qtis =  0.0000E+00 
 source area (m2)                                  - as   =  4.0783E+01 
 vertical vapor velocity (m/s)                     - ws   =  3.6589E-03 
 source half width (m)                             - bs   =  3.1931E+00 
 source height (m)                                 - hs   =  0.0000E+00 
 horizontal vapor velocity (m/s)                   - us   =  0.0000E+00 
 
 
field parameters 
 
 concentration averaging time (s)                  - tav  =  3.6000E+03 
 mixing layer height (m)                           - hmx  =  2.6000E+02 
 maximum downwind distrace (m)                     - xffm =  1.5028E+01 
 concentration measurement height (m)              - zp(1)=  1.5000E+00 
                                                   - zp(2)=  0.0000E+00 
                                                   - zp(3)=  0.0000E+00 
                                                   - zp(4)=  0.0000E+00 
 
 
ambient meteorological properties 
 
 molecular weight of ambient air (kg)             - wmae  =  2.8754E-02 
 heat capacity of ambient air at const p. (j/kg-k)- cpaa  =  1.0158E+03 
 density of ambient air (kg/m3)                   - rhoa  =  1.1666E+00 
 ambient measurement height (m)                   - za    =  1.0000E+01 
 ambient atmospheric pressure (pa=n/m2=j/m3)      - pa    =  1.0133E+05 
 ambient wind speed (m/s)                         - ua    =  1.5000E+00 
 ambient temperature (k)                          - ta    =  3.0037E+02 
 relative humidity (percent)                      - rh    =  5.0000E+01 
 ambient friction velocity (m/s)                  - uastr =  4.0547E-02 
 atmospheric stability class value                - stab  =  6.0000E+00 
 inverse monin-obukhov length (1/m)               - ala   =  8.4887E-02 
 surface roughness height (m)                     - z0    =  1.0000E-02 
 
 
additional parameters 
 
 sub-step multiplier                              - ncalc =           1 
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 number of calculational sub-steps                - nssm  =           3 
 acceleration of gravity (m/s2)                   - grav  =  9.8067E+00 
 gas constant (j/mol- k)                          - rr    =  8.3143E+00 
 von karman constant                              - xk    =  4.1000E-01 
1 
 
instantaneous spatially averaged cloud parameters 
 
 
     x        zc         h        bb         b        bbx       bx        cv        rho        t         u        ua 
 -3.19E+00  0.00E+00  0.00E+00  3.19E+00  2.87E+00  3.19E+00  3.19E+00  0.00E+00  1.17E+00  3.00E+02  0.00E+00  0.00E+00 
 -2.55E+00  0.00E+00  4.09E-01  3.22E+00  2.87E+00  3.51E+00  3.51E+00  2.40E-02  1.16E+00  2.99E+02  2.93E-01  3.03E-01 
 -1.92E+00  0.00E+00  5.41E-01  3.24E+00  2.87E+00  3.83E+00  3.83E+00  3.37E-02  1.16E+00  2.98E+02  3.13E-01  3.43E-01 
 -1.28E+00  0.00E+00  6.71E-01  3.27E+00  2.87E+00  4.15E+00  4.15E+00  4.01E-02  1.16E+00  2.97E+02  3.15E-01  3.76E-01 
 -6.39E-01  0.00E+00  8.18E-01  3.31E+00  2.88E+00  4.47E+00  4.47E+00  4.50E-02  1.16E+00  2.97E+02  3.03E-01  4.09E-01 
  5.07E-07  0.00E+00  1.01E+00  3.37E+00  2.88E+00  4.79E+00  4.79E+00  4.89E-02  1.16E+00  2.97E+02  2.76E-01  4.46E-01 
  6.39E-01  0.00E+00  1.34E+00  3.48E+00  2.88E+00  5.11E+00  5.11E+00  5.13E-02  1.16E+00  2.97E+02  2.32E-01  4.99E-01 
  1.28E+00  0.00E+00  2.07E+00  3.68E+00  2.88E+00  5.43E+00  5.43E+00  5.08E-02  1.16E+00  2.97E+02  1.66E-01  5.96E-01 
  1.92E+00  0.00E+00  5.63E+00  4.83E+00  2.87E+00  5.75E+00  5.75E+00  3.89E-02  1.16E+00  2.97E+02  6.98E-02  8.84E-01 
  2.55E+00  0.00E+00  6.88E-01  4.97E+00  2.89E+00  6.07E+00  6.07E+00  3.13E-02  1.16E+00  2.98E+02  7.79E-01  4.17E-01 
  3.19E+00  6.62E-04  8.66E-01  5.03E+00  2.90E+00  6.39E+00  6.39E+00  2.92E-02  1.16E+00  2.98E+02  7.29E-01  4.48E-01 
  3.22E+00  1.15E-03  8.78E-01  5.03E+00  2.90E+00  6.41E+00  6.41E+00  2.91E-02  1.16E+00  2.98E+02  7.22E-01  4.50E-01 
  3.24E+00  1.73E-03  8.84E-01  5.03E+00  2.90E+00  6.44E+00  6.44E+00  2.89E-02  1.16E+00  2.98E+02  7.21E-01  4.51E-01 
  3.27E+00  2.43E-03  8.90E-01  5.03E+00  2.90E+00  6.47E+00  6.46E+00  2.87E-02  1.16E+00  2.98E+02  7.21E-01  4.52E-01 
  3.30E+00  3.25E-03  8.96E-01  5.04E+00  2.90E+00  6.50E+00  6.50E+00  2.85E-02  1.16E+00  2.98E+02  7.20E-01  4.53E-01 
  3.34E+00  4.22E-03  9.03E-01  5.04E+00  2.90E+00  6.53E+00  6.53E+00  2.84E-02  1.16E+00  2.98E+02  7.19E-01  4.54E-01 
  3.37E+00  5.37E-03  9.10E-01  5.04E+00  2.90E+00  6.56E+00  6.56E+00  2.81E-02  1.16E+00  2.98E+02  7.18E-01  4.55E-01 
  3.41E+00  6.72E-03  9.18E-01  5.04E+00  2.90E+00  6.60E+00  6.60E+00  2.79E-02  1.16E+00  2.98E+02  7.18E-01  4.56E-01 
  3.45E+00  8.30E-03  9.26E-01  5.04E+00  2.90E+00  6.64E+00  6.64E+00  2.77E-02  1.16E+00  2.98E+02  7.17E-01  4.58E-01 
  3.49E+00  1.01E-02  9.35E-01  5.05E+00  2.90E+00  6.69E+00  6.69E+00  2.75E-02  1.16E+00  2.98E+02  7.16E-01  4.59E-01 
  3.54E+00  1.23E-02  9.44E-01  5.05E+00  2.90E+00  6.73E+00  6.73E+00  2.72E-02  1.16E+00  2.98E+02  7.15E-01  4.60E-01 
  3.59E+00  1.48E-02  9.54E-01  5.05E+00  2.90E+00  6.78E+00  6.78E+00  2.70E-02  1.16E+00  2.98E+02  7.14E-01  4.62E-01 
  3.65E+00  1.78E-02  9.64E-01  5.06E+00  2.90E+00  6.84E+00  6.84E+00  2.67E-02  1.16E+00  2.98E+02  7.13E-01  4.64E-01 
  3.70E+00  2.12E-02  9.75E-01  5.06E+00  2.90E+00  6.90E+00  6.90E+00  2.64E-02  1.16E+00  2.98E+02  7.12E-01  4.65E-01 
  3.77E+00  2.51E-02  9.86E-01  5.06E+00  2.90E+00  6.96E+00  6.96E+00  2.61E-02  1.16E+00  2.98E+02  7.11E-01  4.67E-01 
  3.83E+00  2.97E-02  9.99E-01  5.07E+00  2.90E+00  7.03E+00  7.03E+00  2.58E-02  1.16E+00  2.98E+02  7.10E-01  4.69E-01 
  3.91E+00  3.50E-02  1.01E+00  5.07E+00  2.90E+00  7.10E+00  7.10E+00  2.55E-02  1.16E+00  2.99E+02  7.09E-01  4.71E-01 
  3.99E+00  4.11E-02  1.02E+00  5.07E+00  2.90E+00  7.18E+00  7.18E+00  2.52E-02  1.16E+00  2.99E+02  7.08E-01  4.73E-01 
  4.07E+00  4.81E-02  1.04E+00  5.08E+00  2.90E+00  7.26E+00  7.26E+00  2.49E-02  1.16E+00  2.99E+02  7.07E-01  4.75E-01 
  4.16E+00  5.62E-02  1.05E+00  5.08E+00  2.90E+00  7.35E+00  7.35E+00  2.45E-02  1.16E+00  2.99E+02  7.06E-01  4.78E-01 
  4.26E+00  6.56E-02  1.07E+00  5.09E+00  2.90E+00  7.45E+00  7.45E+00  2.42E-02  1.16E+00  2.99E+02  7.05E-01  4.80E-01 
  4.36E+00  7.64E-02  1.09E+00  5.09E+00  2.90E+00  7.55E+00  7.55E+00  2.38E-02  1.16E+00  2.99E+02  7.04E-01  4.82E-01 
  4.47E+00  8.87E-02  1.10E+00  5.10E+00  2.90E+00  7.67E+00  7.67E+00  2.35E-02  1.16E+00  2.99E+02  7.03E-01  4.85E-01 
  4.59E+00  1.03E-01  1.12E+00  5.11E+00  2.90E+00  7.79E+00  7.79E+00  2.31E-02  1.16E+00  2.99E+02  7.02E-01  4.87E-01 
  4.72E+00  1.19E-01  1.14E+00  5.11E+00  2.90E+00  7.92E+00  7.92E+00  2.28E-02  1.16E+00  2.99E+02  7.01E-01  4.90E-01 
  4.86E+00  1.38E-01  1.16E+00  5.12E+00  2.90E+00  8.06E+00  8.06E+00  2.24E-02  1.16E+00  2.99E+02  7.00E-01  4.93E-01 
  5.01E+00  1.59E-01  1.18E+00  5.13E+00  2.90E+00  8.21E+00  8.20E+00  2.20E-02  1.16E+00  2.99E+02  6.99E-01  4.96E-01 
  5.17E+00  1.84E-01  1.20E+00  5.14E+00  2.90E+00  8.37E+00  8.37E+00  2.16E-02  1.16E+00  2.99E+02  6.98E-01  4.99E-01 
  5.35E+00  2.12E-01  1.22E+00  5.14E+00  2.90E+00  8.54E+00  8.54E+00  2.12E-02  1.16E+00  2.99E+02  6.97E-01  5.02E-01 
  5.53E+00  2.43E-01  1.24E+00  5.15E+00  2.90E+00  8.73E+00  8.72E+00  2.08E-02  1.16E+00  2.99E+02  6.96E-01  5.05E-01 
  5.73E+00  2.80E-01  1.27E+00  5.16E+00  2.90E+00  8.93E+00  8.92E+00  2.04E-02  1.16E+00  2.99E+02  6.96E-01  5.09E-01 
  5.95E+00  3.21E-01  1.29E+00  5.17E+00  2.90E+00  9.14E+00  9.14E+00  2.00E-02  1.16E+00  2.99E+02  6.95E-01  5.12E-01 
  6.18E+00  3.68E-01  1.32E+00  5.18E+00  2.90E+00  9.37E+00  9.37E+00  1.96E-02  1.16E+00  2.99E+02  6.94E-01  5.15E-01 
  6.43E+00  4.22E-01  1.34E+00  5.20E+00  2.90E+00  9.62E+00  9.62E+00  1.92E-02  1.16E+00  2.99E+02  6.94E-01  5.19E-01 
  6.69E+00  4.83E-01  1.37E+00  5.21E+00  2.90E+00  9.89E+00  9.89E+00  1.88E-02  1.16E+00  2.99E+02  6.93E-01  5.23E-01 
  6.98E+00  5.53E-01  1.40E+00  5.22E+00  2.90E+00  1.02E+01  1.02E+01  1.84E-02  1.16E+00  2.99E+02  6.93E-01  5.26E-01 
  7.29E+00  6.32E-01  1.43E+00  5.23E+00  2.90E+00  1.05E+01  1.05E+01  1.80E-02  1.16E+00  2.99E+02  6.92E-01  5.30E-01 
  7.62E+00  7.21E-01  1.46E+00  5.25E+00  2.90E+00  1.08E+01  1.08E+01  1.76E-02  1.16E+00  2.99E+02  6.92E-01  5.34E-01 
  7.98E+00  8.21E-01  1.49E+00  5.26E+00  2.90E+00  1.12E+01  1.12E+01  1.69E-02  1.16E+00  2.99E+02  6.99E-01  5.49E-01 
  8.36E+00  9.31E-01  1.53E+00  5.27E+00  2.89E+00  1.16E+01  1.16E+01  1.62E-02  1.16E+00  2.99E+02  7.08E-01  5.65E-01 
  8.77E+00  1.05E+00  1.57E+00  5.29E+00  2.89E+00  1.20E+01  1.20E+01  1.56E-02  1.16E+00  2.99E+02  7.18E-01  5.81E-01 
  9.21E+00  1.18E+00  1.60E+00  5.30E+00  2.89E+00  1.24E+01  1.24E+01  1.51E-02  1.16E+00  2.99E+02  7.29E-01  5.98E-01 
  9.69E+00  1.33E+00  1.62E+00  5.31E+00  2.88E+00  1.29E+01  1.29E+01  1.46E-02  1.16E+00  2.99E+02  7.41E-01  6.15E-01 
  1.02E+01  1.49E+00  1.64E+00  5.32E+00  2.88E+00  1.34E+01  1.34E+01  1.41E-02  1.16E+00  2.99E+02  7.54E-01  6.33E-01 
  1.07E+01  1.67E+00  1.65E+00  5.33E+00  2.87E+00  1.39E+01  1.39E+01  1.37E-02  1.16E+00  2.99E+02  7.68E-01  6.51E-01 
  1.13E+01  1.86E+00  1.67E+00  5.34E+00  2.87E+00  1.45E+01  1.45E+01  1.33E-02  1.16E+00  2.99E+02  7.83E-01  6.70E-01 
  1.20E+01  2.07E+00  1.67E+00  5.35E+00  2.86E+00  1.52E+01  1.52E+01  1.30E-02  1.16E+00  2.99E+02  7.99E-01  6.90E-01 
  1.27E+01  2.30E+00  1.68E+00  5.37E+00  2.86E+00  1.59E+01  1.58E+01  1.26E-02  1.16E+00  2.99E+02  8.16E-01  7.11E-01 
  1.34E+01  2.55E+00  1.68E+00  5.38E+00  2.85E+00  1.66E+01  1.66E+01  1.23E-02  1.16E+00  2.99E+02  8.34E-01  7.32E-01 
  1.42E+01  2.83E+00  1.68E+00  5.40E+00  2.85E+00  1.74E+01  1.74E+01  1.20E-02  1.16E+00  3.00E+02  8.53E-01  7.54E-01 
  1.50E+01  3.13E+00  1.68E+00  5.42E+00  2.84E+00  1.82E+01  1.82E+01  1.17E-02  1.16E+00  3.00E+02  8.73E-01  7.77E-01 
1 
 
     x        cm        cmv       cmda      cmw       cmwv      wc        vg        ug         w         v        vx 
 -3.19E+00  0.00E+00  0.00E+00  9.88E-01  1.18E-02  1.18E-02  0.00E+00  0.00E+00  0.00E+00  8.95E-01  2.97E-02  0.00E+00 
 -2.55E+00  1.44E-02  1.44E-02  9.74E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  4.70E-02  5.96E-03  6.76E-02 
 -1.92E+00  2.03E-02  2.03E-02  9.68E-01  1.16E-02  1.16E-02  0.00E+00  0.00E+00  0.00E+00  3.98E-02  7.18E-03  7.29E-02 
 -1.28E+00  2.41E-02  2.41E-02  9.64E-01  1.15E-02  1.15E-02  0.00E+00  0.00E+00  0.00E+00  3.39E-02  9.09E-03  7.77E-02 
 -6.39E-01  2.72E-02  2.72E-02  9.61E-01  1.15E-02  1.15E-02  0.00E+00  0.00E+00  0.00E+00  2.92E-02  1.22E-02  8.26E-02 
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  5.07E-07  2.95E-02  2.95E-02  9.59E-01  1.15E-02  1.15E-02  0.00E+00  0.00E+00  0.00E+00  2.62E-02  1.73E-02  8.88E-02 
  6.39E-01  3.10E-02  3.10E-02  9.58E-01  1.15E-02  1.15E-02  0.00E+00  0.00E+00  0.00E+00  2.64E-02  2.53E-02  9.81E-02 
  1.28E+00  3.07E-02  3.07E-02  9.58E-01  1.15E-02  1.15E-02  0.00E+00  0.00E+00  0.00E+00  3.19E-02  3.94E-02  1.17E-01 
  1.92E+00  2.34E-02  2.34E-02  9.65E-01  1.15E-02  1.15E-02  0.00E+00  0.00E+00  0.00E+00  4.59E-02  7.33E-02  1.80E-01 
  2.55E+00  1.88E-02  1.88E-02  9.70E-01  1.16E-02  1.16E-02  0.00E+00  0.00E+00  0.00E+00  1.03E-01  3.27E-02  7.83E-02 
  3.19E+00  1.75E-02  1.75E-02  9.71E-01  1.16E-02  1.16E-02  1.36E-02  0.00E+00  0.00E+00  7.71E-02  2.60E-02  8.43E-02 
  3.22E+00  1.74E-02  1.74E-02  9.71E-01  1.16E-02  1.16E-02  1.51E-02  0.00E+00  0.00E+00  7.58E-02  2.53E-02  8.47E-02 
  3.24E+00  1.73E-02  1.73E-02  9.71E-01  1.16E-02  1.16E-02  1.67E-02  0.00E+00  0.00E+00  7.54E-02  2.52E-02  8.49E-02 
  3.27E+00  1.72E-02  1.72E-02  9.71E-01  1.16E-02  1.16E-02  1.85E-02  0.00E+00  0.00E+00  7.49E-02  2.51E-02  8.51E-02 
  3.30E+00  1.71E-02  1.71E-02  9.71E-01  1.16E-02  1.16E-02  2.03E-02  0.00E+00  0.00E+00  7.44E-02  2.49E-02  8.54E-02 
  3.34E+00  1.70E-02  1.70E-02  9.71E-01  1.16E-02  1.16E-02  2.23E-02  0.00E+00  0.00E+00  7.38E-02  2.48E-02  8.57E-02 
  3.37E+00  1.69E-02  1.69E-02  9.72E-01  1.16E-02  1.16E-02  2.44E-02  0.00E+00  0.00E+00  7.32E-02  2.46E-02  8.60E-02 
  3.41E+00  1.67E-02  1.67E-02  9.72E-01  1.16E-02  1.16E-02  2.66E-02  0.00E+00  0.00E+00  7.25E-02  2.45E-02  8.64E-02 
  3.45E+00  1.66E-02  1.66E-02  9.72E-01  1.16E-02  1.16E-02  2.90E-02  0.00E+00  0.00E+00  7.17E-02  2.43E-02  8.67E-02 
  3.49E+00  1.65E-02  1.65E-02  9.72E-01  1.16E-02  1.16E-02  3.15E-02  0.00E+00  0.00E+00  7.09E-02  2.41E-02  8.71E-02 
  3.54E+00  1.63E-02  1.63E-02  9.72E-01  1.16E-02  1.16E-02  3.41E-02  0.00E+00  0.00E+00  7.00E-02  2.39E-02  8.76E-02 
  3.59E+00  1.61E-02  1.61E-02  9.72E-01  1.16E-02  1.16E-02  3.69E-02  0.00E+00  0.00E+00  6.91E-02  2.37E-02  8.81E-02 
  3.65E+00  1.60E-02  1.60E-02  9.72E-01  1.16E-02  1.16E-02  3.99E-02  0.00E+00  0.00E+00  6.81E-02  2.36E-02  8.86E-02 
  3.70E+00  1.58E-02  1.58E-02  9.73E-01  1.16E-02  1.16E-02  4.30E-02  0.00E+00  0.00E+00  6.70E-02  2.33E-02  8.92E-02 
  3.77E+00  1.56E-02  1.56E-02  9.73E-01  1.16E-02  1.16E-02  4.63E-02  0.00E+00  0.00E+00  6.59E-02  2.31E-02  8.98E-02 
  3.83E+00  1.55E-02  1.55E-02  9.73E-01  1.16E-02  1.16E-02  4.98E-02  0.00E+00  0.00E+00  6.47E-02  2.29E-02  9.05E-02 
  3.91E+00  1.53E-02  1.53E-02  9.73E-01  1.16E-02  1.16E-02  5.35E-02  0.00E+00  0.00E+00  6.34E-02  2.27E-02  9.13E-02 
  3.99E+00  1.51E-02  1.51E-02  9.73E-01  1.16E-02  1.16E-02  5.73E-02  0.00E+00  0.00E+00  6.21E-02  2.25E-02  9.21E-02 
  4.07E+00  1.49E-02  1.49E-02  9.73E-01  1.16E-02  1.16E-02  6.14E-02  0.00E+00  0.00E+00  6.08E-02  2.22E-02  9.31E-02 
  4.16E+00  1.47E-02  1.47E-02  9.74E-01  1.17E-02  1.17E-02  6.57E-02  0.00E+00  0.00E+00  5.94E-02  2.20E-02  9.41E-02 
  4.26E+00  1.45E-02  1.45E-02  9.74E-01  1.17E-02  1.17E-02  7.03E-02  0.00E+00  0.00E+00  5.80E-02  2.17E-02  9.52E-02 
  4.36E+00  1.43E-02  1.43E-02  9.74E-01  1.17E-02  1.17E-02  7.50E-02  0.00E+00  0.00E+00  5.65E-02  2.15E-02  9.64E-02 
  4.47E+00  1.40E-02  1.40E-02  9.74E-01  1.17E-02  1.17E-02  8.01E-02  0.00E+00  0.00E+00  5.51E-02  2.12E-02  9.77E-02 
  4.59E+00  1.38E-02  1.38E-02  9.75E-01  1.17E-02  1.17E-02  8.53E-02  0.00E+00  0.00E+00  5.36E-02  2.09E-02  9.92E-02 
  4.72E+00  1.36E-02  1.36E-02  9.75E-01  1.17E-02  1.17E-02  9.09E-02  0.00E+00  0.00E+00  5.22E-02  2.07E-02  1.01E-01 
  4.86E+00  1.34E-02  1.34E-02  9.75E-01  1.17E-02  1.17E-02  9.67E-02  0.00E+00  0.00E+00  5.07E-02  2.04E-02  1.03E-01 
  5.01E+00  1.31E-02  1.31E-02  9.75E-01  1.17E-02  1.17E-02  1.03E-01  0.00E+00  0.00E+00  4.93E-02  2.01E-02  1.04E-01 
  5.17E+00  1.29E-02  1.29E-02  9.75E-01  1.17E-02  1.17E-02  1.09E-01  0.00E+00  0.00E+00  4.78E-02  1.99E-02  1.07E-01 
  5.35E+00  1.27E-02  1.27E-02  9.76E-01  1.17E-02  1.17E-02  1.16E-01  0.00E+00  0.00E+00  4.64E-02  1.96E-02  1.09E-01 
  5.53E+00  1.24E-02  1.24E-02  9.76E-01  1.17E-02  1.17E-02  1.23E-01  0.00E+00  0.00E+00  4.50E-02  1.93E-02  1.11E-01 
  5.73E+00  1.22E-02  1.22E-02  9.76E-01  1.17E-02  1.17E-02  1.30E-01  0.00E+00  0.00E+00  4.37E-02  1.90E-02  1.14E-01 
  5.95E+00  1.20E-02  1.20E-02  9.76E-01  1.17E-02  1.17E-02  1.38E-01  0.00E+00  0.00E+00  4.23E-02  1.88E-02  1.17E-01 
  6.18E+00  1.17E-02  1.17E-02  9.77E-01  1.17E-02  1.17E-02  1.46E-01  0.00E+00  0.00E+00  4.10E-02  1.85E-02  1.20E-01 
  6.43E+00  1.15E-02  1.15E-02  9.77E-01  1.17E-02  1.17E-02  1.54E-01  0.00E+00  0.00E+00  3.97E-02  1.82E-02  1.24E-01 
  6.69E+00  1.12E-02  1.12E-02  9.77E-01  1.17E-02  1.17E-02  1.63E-01  0.00E+00  0.00E+00  3.85E-02  1.79E-02  1.28E-01 
  6.98E+00  1.10E-02  1.10E-02  9.77E-01  1.17E-02  1.17E-02  1.72E-01  0.00E+00  0.00E+00  3.73E-02  1.77E-02  1.32E-01 
  7.29E+00  1.07E-02  1.07E-02  9.78E-01  1.17E-02  1.17E-02  1.82E-01  0.00E+00  0.00E+00  3.61E-02  1.74E-02  1.37E-01 
  7.62E+00  1.05E-02  1.05E-02  9.78E-01  1.17E-02  1.17E-02  1.92E-01  0.00E+00  0.00E+00  3.49E-02  1.72E-02  1.42E-01 
  7.98E+00  1.01E-02  1.01E-02  9.78E-01  1.17E-02  1.17E-02  1.99E-01  0.00E+00  0.00E+00  6.74E-02  1.68E-02  1.48E-01 
  8.36E+00  9.68E-03  9.68E-03  9.79E-01  1.17E-02  1.17E-02  2.06E-01  0.00E+00  0.00E+00  5.81E-02  1.66E-02  1.55E-01 
  8.77E+00  9.32E-03  9.32E-03  9.79E-01  1.17E-02  1.17E-02  2.13E-01  0.00E+00  0.00E+00  5.10E-02  1.63E-02  1.62E-01 
  9.21E+00  8.99E-03  8.99E-03  9.79E-01  1.17E-02  1.17E-02  2.21E-01  0.00E+00  0.00E+00  4.52E-02  1.62E-02  1.69E-01 
  9.69E+00  8.70E-03  8.70E-03  9.80E-01  1.17E-02  1.17E-02  2.29E-01  0.00E+00  0.00E+00  4.04E-02  1.61E-02  1.77E-01 
  1.02E+01  8.43E-03  8.43E-03  9.80E-01  1.17E-02  1.17E-02  2.38E-01  0.00E+00  0.00E+00  3.63E-02  1.61E-02  1.84E-01 
  1.07E+01  8.18E-03  8.18E-03  9.80E-01  1.17E-02  1.17E-02  2.48E-01  0.00E+00  0.00E+00  3.27E-02  1.62E-02  1.92E-01 
  1.13E+01  7.95E-03  7.95E-03  9.80E-01  1.17E-02  1.17E-02  2.57E-01  0.00E+00  0.00E+00  2.95E-02  1.62E-02  1.99E-01 
  1.20E+01  7.73E-03  7.73E-03  9.81E-01  1.17E-02  1.17E-02  2.68E-01  0.00E+00  0.00E+00  2.67E-02  1.63E-02  2.06E-01 
  1.27E+01  7.53E-03  7.53E-03  9.81E-01  1.17E-02  1.17E-02  2.78E-01  0.00E+00  0.00E+00  2.42E-02  1.65E-02  2.14E-01 
  1.34E+01  7.34E-03  7.34E-03  9.81E-01  1.17E-02  1.17E-02  2.89E-01  0.00E+00  0.00E+00  2.20E-02  1.66E-02  2.21E-01 
  1.42E+01  7.15E-03  7.15E-03  9.81E-01  1.17E-02  1.17E-02  3.00E-01  0.00E+00  0.00E+00  2.01E-02  1.68E-02  2.28E-01 
  1.50E+01  6.98E-03  6.98E-03  9.81E-01  1.17E-02  1.17E-02  3.12E-01  0.00E+00  0.00E+00  1.84E-02  1.71E-02  2.35E-01 
1 
 
time averaged (tav = 3600. s) volume concentration:  concentration contour parameters 
 
c(x,y,z,t) = cc(x) * (erf(xa)-erf(xb)) * (erf(ya)-erf(yb)) * (exp(-za*za)+exp(-zb*zb)) 
 
   c(x,y,z,t) = concentration (volume fraction) at (x,y,z,t) 
            x = downwind distance (m) 
            y = crosswind horizontal distance (m) 
            z = height (m) 
            t = time (s) 
 
          erf = error functon 
           xa = (x-xc+bx)/(sr2*betax) 
           xb = (x-xc-bx)/(sr2*betax) 
           ya = (y+b)/(sr2*betac) 
           yb = (y-b)/(sr2*betac) 
          exp = exponential function 
           za = (z-zc)/(sr2*sig) 
           zb = (z+zc)/(sr2*sig) 
          sr2 = sqrt(2.0) 
 
     x        cc(x)     b(x)    betac(x)    zc(x)    sig(x)                t        xc(t)     bx(t)   betax(t) 
 -3.19E+00  0.00E+00  2.87E+00  8.04E-01  0.00E+00  0.00E+00            5.39E+00  0.00E+00  3.19E+00  2.61E-02 
 -2.55E+00  4.65E-03  2.87E+00  8.38E-01  0.00E+00  2.36E-01            6.81E+00  3.19E-01  3.51E+00  2.87E-02 
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 -1.92E+00  6.58E-03  2.87E+00  8.71E-01  0.00E+00  3.12E-01            8.24E+00  6.39E-01  3.83E+00  3.13E-02 
 -1.28E+00  7.90E-03  2.87E+00  9.12E-01  0.00E+00  3.87E-01            1.05E+01  9.58E-01  4.15E+00  3.39E-02 
 -6.39E-01  9.00E-03  2.88E+00  9.64E-01  0.00E+00  4.72E-01            1.27E+01  1.28E+00  4.47E+00  3.65E-02 
  5.07E-07  9.96E-03  2.88E+00  1.04E+00  0.00E+00  5.85E-01            1.94E+01  1.60E+00  4.79E+00  3.91E-02 
  6.39E-01  1.08E-02  2.88E+00  1.15E+00  0.00E+00  7.71E-01            2.60E+01  1.92E+00  5.11E+00  4.17E-02 
  1.28E+00  1.13E-02  2.88E+00  1.36E+00  0.00E+00  1.20E+00            2.70E+01  2.24E+00  5.43E+00  4.43E-02 
  1.92E+00  1.14E-02  2.87E+00  2.26E+00  0.00E+00  3.25E+00            2.81E+01  2.55E+00  5.75E+00  4.69E-02 
  2.55E+00  9.38E-03  2.89E+00  2.36E+00  0.00E+00  3.97E-01            2.89E+01  2.87E+00  6.07E+00  4.95E-02 
  3.19E+00  8.85E-03  2.90E+00  2.40E+00  6.62E-04  5.00E-01            2.97E+01  3.19E+00  6.39E+00  5.21E-02 
  3.22E+00  8.81E-03  2.90E+00  2.41E+00  1.15E-03  5.06E-01            2.97E+01  3.22E+00  6.41E+00  5.24E-02 
  3.24E+00  8.77E-03  2.90E+00  2.41E+00  1.73E-03  5.09E-01            2.98E+01  3.24E+00  6.44E+00  5.26E-02 
  3.27E+00  8.73E-03  2.90E+00  2.41E+00  2.43E-03  5.12E-01            2.99E+01  3.27E+00  6.46E+00  5.28E-02 
  3.30E+00  8.68E-03  2.90E+00  2.41E+00  3.25E-03  5.15E-01            3.00E+01  3.30E+00  6.50E+00  5.31E-02 
  3.34E+00  8.64E-03  2.90E+00  2.41E+00  4.22E-03  5.19E-01            3.01E+01  3.34E+00  6.53E+00  5.33E-02 
  3.37E+00  8.59E-03  2.90E+00  2.41E+00  5.37E-03  5.22E-01            3.02E+01  3.37E+00  6.56E+00  5.36E-02 
  3.41E+00  8.54E-03  2.90E+00  2.42E+00  6.72E-03  5.26E-01            3.03E+01  3.41E+00  6.60E+00  5.39E-02 
  3.45E+00  8.49E-03  2.90E+00  2.42E+00  8.30E-03  5.30E-01            3.04E+01  3.45E+00  6.64E+00  5.42E-02 
  3.49E+00  8.44E-03  2.90E+00  2.42E+00  1.01E-02  5.34E-01            3.05E+01  3.49E+00  6.69E+00  5.46E-02 
  3.54E+00  8.39E-03  2.90E+00  2.42E+00  1.23E-02  5.38E-01            3.06E+01  3.54E+00  6.73E+00  5.50E-02 
  3.59E+00  8.33E-03  2.90E+00  2.43E+00  1.48E-02  5.42E-01            3.08E+01  3.59E+00  6.78E+00  5.54E-02 
  3.65E+00  8.28E-03  2.90E+00  2.43E+00  1.78E-02  5.46E-01            3.09E+01  3.65E+00  6.84E+00  5.58E-02 
  3.70E+00  8.23E-03  2.90E+00  2.43E+00  2.12E-02  5.51E-01            3.11E+01  3.70E+00  6.90E+00  5.63E-02 
  3.77E+00  8.18E-03  2.90E+00  2.43E+00  2.51E-02  5.55E-01            3.13E+01  3.77E+00  6.96E+00  5.68E-02 
  3.83E+00  8.13E-03  2.90E+00  2.44E+00  2.97E-02  5.59E-01            3.15E+01  3.83E+00  7.03E+00  5.74E-02 
  3.91E+00  8.08E-03  2.90E+00  2.44E+00  3.50E-02  5.64E-01            3.17E+01  3.91E+00  7.10E+00  5.80E-02 
  3.99E+00  8.03E-03  2.90E+00  2.45E+00  4.11E-02  5.68E-01            3.19E+01  3.99E+00  7.18E+00  5.86E-02 
  4.07E+00  7.99E-03  2.90E+00  2.45E+00  4.81E-02  5.72E-01            3.21E+01  4.07E+00  7.26E+00  5.93E-02 
  4.16E+00  7.95E-03  2.90E+00  2.45E+00  5.62E-02  5.76E-01            3.24E+01  4.16E+00  7.35E+00  6.00E-02 
  4.26E+00  7.92E-03  2.90E+00  2.46E+00  6.56E-02  5.79E-01            3.27E+01  4.26E+00  7.45E+00  6.08E-02 
  4.36E+00  7.89E-03  2.90E+00  2.46E+00  7.64E-02  5.83E-01            3.30E+01  4.36E+00  7.55E+00  6.17E-02 
  4.47E+00  7.87E-03  2.90E+00  2.47E+00  8.87E-02  5.85E-01            3.33E+01  4.47E+00  7.67E+00  6.26E-02 
  4.59E+00  7.85E-03  2.90E+00  2.47E+00  1.03E-01  5.87E-01            3.36E+01  4.59E+00  7.79E+00  6.36E-02 
  4.72E+00  7.85E-03  2.90E+00  2.48E+00  1.19E-01  5.89E-01            3.40E+01  4.72E+00  7.92E+00  6.47E-02 
  4.86E+00  7.86E-03  2.90E+00  2.49E+00  1.38E-01  5.89E-01            3.44E+01  4.86E+00  8.06E+00  6.58E-02 
  5.01E+00  7.89E-03  2.90E+00  2.49E+00  1.59E-01  5.88E-01            3.48E+01  5.01E+00  8.20E+00  6.70E-02 
  5.17E+00  7.93E-03  2.90E+00  2.50E+00  1.84E-01  5.86E-01            3.53E+01  5.17E+00  8.37E+00  6.83E-02 
  5.35E+00  7.99E-03  2.90E+00  2.51E+00  2.12E-01  5.83E-01            3.58E+01  5.35E+00  8.54E+00  6.97E-02 
  5.53E+00  8.08E-03  2.90E+00  2.52E+00  2.43E-01  5.77E-01            3.63E+01  5.53E+00  8.72E+00  7.12E-02 
  5.73E+00  8.21E-03  2.90E+00  2.53E+00  2.80E-01  5.70E-01            3.69E+01  5.73E+00  8.92E+00  7.29E-02 
  5.95E+00  8.37E-03  2.90E+00  2.54E+00  3.21E-01  5.60E-01            3.75E+01  5.95E+00  9.14E+00  7.46E-02 
  6.18E+00  8.58E-03  2.90E+00  2.55E+00  3.68E-01  5.47E-01            3.82E+01  6.18E+00  9.37E+00  7.65E-02 
  6.43E+00  8.85E-03  2.90E+00  2.56E+00  4.22E-01  5.31E-01            3.89E+01  6.43E+00  9.62E+00  7.86E-02 
  6.69E+00  9.21E-03  2.90E+00  2.57E+00  4.83E-01  5.12E-01            3.96E+01  6.69E+00  9.89E+00  8.07E-02 
  6.98E+00  9.67E-03  2.90E+00  2.58E+00  5.53E-01  4.88E-01            4.05E+01  6.98E+00  1.02E+01  8.31E-02 
  7.29E+00  1.03E-02  2.90E+00  2.60E+00  6.32E-01  4.59E-01            4.14E+01  7.29E+00  1.05E+01  8.56E-02 
  7.62E+00  1.12E-02  2.90E+00  2.61E+00  7.21E-01  4.25E-01            4.23E+01  7.62E+00  1.08E+01  8.83E-02 
  7.98E+00  1.09E-02  2.90E+00  2.63E+00  8.21E-01  4.31E-01            4.33E+01  7.98E+00  1.12E+01  9.12E-02 
  8.36E+00  1.05E-02  2.89E+00  2.64E+00  9.31E-01  4.43E-01            4.44E+01  8.36E+00  1.16E+01  9.43E-02 
  8.77E+00  1.01E-02  2.89E+00  2.66E+00  1.05E+00  4.53E-01            4.56E+01  8.77E+00  1.20E+01  9.77E-02 
  9.21E+00  9.85E-03  2.89E+00  2.67E+00  1.18E+00  4.61E-01            4.68E+01  9.21E+00  1.24E+01  1.01E-01 
  9.69E+00  9.58E-03  2.88E+00  2.69E+00  1.33E+00  4.68E-01            4.81E+01  9.69E+00  1.29E+01  1.05E-01 
  1.02E+01  9.34E-03  2.88E+00  2.71E+00  1.49E+00  4.73E-01            4.95E+01  1.02E+01  1.34E+01  1.09E-01 
  1.07E+01  9.13E-03  2.87E+00  2.73E+00  1.67E+00  4.78E-01            5.09E+01  1.07E+01  1.39E+01  1.14E-01 
  1.13E+01  8.93E-03  2.87E+00  2.75E+00  1.86E+00  4.81E-01            5.24E+01  1.13E+01  1.45E+01  1.19E-01 
  1.20E+01  8.76E-03  2.86E+00  2.77E+00  2.07E+00  4.83E-01            5.40E+01  1.20E+01  1.52E+01  1.24E-01 
  1.27E+01  8.60E-03  2.86E+00  2.80E+00  2.30E+00  4.85E-01            5.57E+01  1.27E+01  1.58E+01  1.29E-01 
  1.34E+01  8.45E-03  2.85E+00  2.82E+00  2.55E+00  4.86E-01            5.75E+01  1.34E+01  1.66E+01  1.35E-01 
  1.42E+01  8.32E-03  2.85E+00  2.85E+00  2.83E+00  4.86E-01            5.94E+01  1.42E+01  1.74E+01  1.42E-01 
  1.50E+01  8.20E-03  2.84E+00  2.89E+00  3.13E+00  4.85E-01            6.14E+01  1.50E+01  1.82E+01  1.49E-01 
1 
 
time averaged (tav = 3600. s) volume concentration:  concentration in the z =  1.50 plane. 
 
 
    downwind    time of      cloud     effective               average concentration (volume fraction) at (x,y,z) 
    distance    max conc    duration   half width        y/bbc=     y/bbc=     y/bbc=     y/bbc=     y/bbc=     y/bbc= 
      x (m)        (s)         (s)       bbc (m)             0.0        0.5        1.0        1.5        2.0        2.5 
   -3.19E+00    1.81E+03    3.60E+03    3.19E+00         0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00 
   -2.55E+00    1.80E+03    3.60E+03    3.22E+00         6.44E-11   6.02E-11   2.19E-11   6.31E-13   6.72E-16   0.00E+00 
   -1.92E+00    1.80E+03    3.60E+03    3.25E+00         5.17E-07   4.78E-07   1.73E-07   5.69E-09   8.46E-12   0.00E+00 
   -1.28E+00    1.80E+03    3.60E+03    3.28E+00         3.51E-05   3.21E-05   1.15E-05   4.37E-07   9.29E-10   0.00E+00 
   -6.39E-01    1.80E+03    3.60E+03    3.33E+00         4.61E-04   4.15E-04   1.48E-04   6.59E-06   2.09E-08   0.00E+00 
    5.07E-07    1.80E+03    3.60E+03    3.39E+00         2.95E-03   2.59E-03   9.19E-04   4.92E-05   2.49E-07   8.84E-11 
    6.39E-01    1.80E+03    3.60E+03    3.50E+00         1.28E-02   1.08E-02   3.80E-03   2.54E-04   2.21E-06   2.31E-09 
    1.28E+00    1.80E+03    3.60E+03    3.71E+00         3.96E-02   3.17E-02   1.10E-02   9.64E-04   1.63E-05   4.77E-08 
    1.92E+00    1.80E+03    3.60E+03    4.86E+00         6.47E-02   4.62E-02   1.54E-02   2.07E-03   1.01E-04   1.69E-06 
    2.55E+00    1.80E+03    3.60E+03    5.00E+00         4.63E-05   3.29E-05   1.10E-05   1.50E-06   7.58E-08   1.35E-09 
    3.19E+00    1.81E+03    3.60E+03    5.07E+00         5.98E-04   4.24E-04   1.41E-04   1.94E-05   9.95E-07   1.82E-08 
    3.22E+00    1.81E+03    3.60E+03    5.08E+00         6.69E-04   4.75E-04   1.58E-04   2.17E-05   1.11E-06   2.04E-08 
    3.24E+00    1.81E+03    3.60E+03    5.08E+00         6.99E-04   4.96E-04   1.65E-04   2.27E-05   1.17E-06   2.14E-08 
    3.27E+00    1.81E+03    3.60E+03    5.08E+00         7.32E-04   5.20E-04   1.73E-04   2.37E-05   1.22E-06   2.24E-08 
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    3.30E+00    1.81E+03    3.60E+03    5.08E+00         7.68E-04   5.45E-04   1.81E-04   2.49E-05   1.28E-06   2.36E-08 
    3.34E+00    1.81E+03    3.60E+03    5.08E+00         8.07E-04   5.72E-04   1.90E-04   2.61E-05   1.35E-06   2.48E-08 
    3.37E+00    1.81E+03    3.60E+03    5.09E+00         8.48E-04   6.02E-04   2.00E-04   2.75E-05   1.42E-06   2.61E-08 
    3.41E+00    1.81E+03    3.60E+03    5.09E+00         8.93E-04   6.33E-04   2.11E-04   2.89E-05   1.49E-06   2.76E-08 
    3.45E+00    1.81E+03    3.60E+03    5.09E+00         9.40E-04   6.67E-04   2.22E-04   3.05E-05   1.58E-06   2.91E-08 
    3.49E+00    1.81E+03    3.60E+03    5.10E+00         9.91E-04   7.03E-04   2.34E-04   3.21E-05   1.66E-06   3.08E-08 
    3.54E+00    1.81E+03    3.60E+03    5.10E+00         1.05E-03   7.41E-04   2.47E-04   3.39E-05   1.76E-06   3.25E-08 
    3.59E+00    1.81E+03    3.60E+03    5.10E+00         1.10E-03   7.82E-04   2.60E-04   3.58E-05   1.86E-06   3.44E-08 
    3.65E+00    1.81E+03    3.60E+03    5.11E+00         1.16E-03   8.25E-04   2.74E-04   3.78E-05   1.96E-06   3.64E-08 
    3.70E+00    1.81E+03    3.60E+03    5.11E+00         1.23E-03   8.70E-04   2.89E-04   3.98E-05   2.07E-06   3.86E-08 
    3.77E+00    1.81E+03    3.60E+03    5.12E+00         1.29E-03   9.17E-04   3.05E-04   4.20E-05   2.19E-06   4.08E-08 
    3.83E+00    1.81E+03    3.60E+03    5.12E+00         1.36E-03   9.66E-04   3.21E-04   4.43E-05   2.31E-06   4.32E-08 
    3.91E+00    1.81E+03    3.60E+03    5.13E+00         1.43E-03   1.02E-03   3.38E-04   4.66E-05   2.43E-06   4.56E-08 
    3.99E+00    1.81E+03    3.60E+03    5.13E+00         1.51E-03   1.07E-03   3.55E-04   4.90E-05   2.56E-06   4.81E-08 
    4.07E+00    1.81E+03    3.60E+03    5.14E+00         1.58E-03   1.12E-03   3.72E-04   5.14E-05   2.69E-06   5.07E-08 
    4.16E+00    1.81E+03    3.60E+03    5.14E+00         1.66E-03   1.17E-03   3.90E-04   5.39E-05   2.82E-06   5.34E-08 
    4.26E+00    1.81E+03    3.60E+03    5.15E+00         1.73E-03   1.23E-03   4.08E-04   5.63E-05   2.96E-06   5.61E-08 
    4.36E+00    1.81E+03    3.60E+03    5.16E+00         1.81E-03   1.28E-03   4.25E-04   5.88E-05   3.09E-06   5.89E-08 
    4.47E+00    1.81E+03    3.60E+03    5.16E+00         1.88E-03   1.33E-03   4.43E-04   6.13E-05   3.23E-06   6.16E-08 
    4.59E+00    1.81E+03    3.60E+03    5.17E+00         1.96E-03   1.38E-03   4.60E-04   6.37E-05   3.36E-06   6.44E-08 
    4.72E+00    1.81E+03    3.60E+03    5.18E+00         2.03E-03   1.44E-03   4.77E-04   6.62E-05   3.50E-06   6.73E-08 
    4.86E+00    1.81E+03    3.60E+03    5.19E+00         2.11E-03   1.49E-03   4.95E-04   6.87E-05   3.64E-06   7.04E-08 
    5.01E+00    1.81E+03    3.60E+03    5.20E+00         2.19E-03   1.55E-03   5.13E-04   7.13E-05   3.79E-06   7.35E-08 
    5.17E+00    1.81E+03    3.60E+03    5.21E+00         2.27E-03   1.61E-03   5.33E-04   7.41E-05   3.95E-06   7.69E-08 
    5.35E+00    1.81E+03    3.60E+03    5.22E+00         2.37E-03   1.67E-03   5.55E-04   7.73E-05   4.13E-06   8.09E-08 
    5.53E+00    1.81E+03    3.60E+03    5.24E+00         2.48E-03   1.75E-03   5.82E-04   8.10E-05   4.35E-06   8.55E-08 
    5.73E+00    1.81E+03    3.60E+03    5.25E+00         2.62E-03   1.85E-03   6.14E-04   8.57E-05   4.61E-06   9.11E-08 
    5.95E+00    1.81E+03    3.60E+03    5.26E+00         2.80E-03   1.98E-03   6.56E-04   9.15E-05   4.94E-06   9.82E-08 
    6.18E+00    1.81E+03    3.60E+03    5.28E+00         3.03E-03   2.14E-03   7.09E-04   9.91E-05   5.37E-06   1.07E-07 
    6.43E+00    1.81E+03    3.60E+03    5.29E+00         3.33E-03   2.35E-03   7.79E-04   1.09E-04   5.93E-06   1.19E-07 
    6.69E+00    1.81E+03    3.60E+03    5.31E+00         3.72E-03   2.63E-03   8.70E-04   1.22E-04   6.66E-06   1.35E-07 
    6.98E+00    1.81E+03    3.60E+03    5.33E+00         4.24E-03   2.99E-03   9.92E-04   1.39E-04   7.63E-06   1.56E-07 
    7.29E+00    1.81E+03    3.60E+03    5.35E+00         4.95E-03   3.49E-03   1.15E-03   1.62E-04   8.94E-06   1.84E-07 
    7.62E+00    1.81E+03    3.60E+03    5.37E+00         5.94E-03   4.18E-03   1.38E-03   1.95E-04   1.08E-05   2.23E-07 
    7.98E+00    1.81E+03    3.60E+03    5.39E+00         8.99E-03   6.33E-03   2.10E-03   2.96E-04   1.64E-05   3.43E-07 
    8.36E+00    1.81E+03    3.60E+03    5.41E+00         1.30E-02   9.17E-03   3.04E-03   4.29E-04   2.40E-05   5.04E-07 
    8.77E+00    1.81E+03    3.60E+03    5.43E+00         1.75E-02   1.23E-02   4.08E-03   5.77E-04   3.24E-05   6.88E-07 
    9.21E+00    1.82E+03    3.60E+03    5.46E+00         2.18E-02   1.53E-02   5.07E-03   7.19E-04   4.05E-05   8.70E-07 
    9.69E+00    1.82E+03    3.60E+03    5.48E+00         2.49E-02   1.75E-02   5.78E-03   8.22E-04   4.66E-05   1.01E-06 
    1.02E+01    1.82E+03    3.60E+03    5.50E+00         2.57E-02   1.81E-02   5.97E-03   8.50E-04   4.85E-05   1.06E-06 
    1.07E+01    1.82E+03    3.60E+03    5.53E+00         2.35E-02   1.65E-02   5.44E-03   7.76E-04   4.46E-05   9.86E-07 
    1.13E+01    1.82E+03    3.60E+03    5.56E+00         1.83E-02   1.28E-02   4.24E-03   6.07E-04   3.51E-05   7.84E-07 
    1.20E+01    1.82E+03    3.60E+03    5.59E+00         1.17E-02   8.23E-03   2.72E-03   3.89E-04   2.27E-05   5.13E-07 
    1.27E+01    1.82E+03    3.60E+03    5.62E+00         5.86E-03   4.10E-03   1.35E-03   1.95E-04   1.14E-05   2.61E-07 
    1.34E+01    1.82E+03    3.60E+03    5.66E+00         2.13E-03   1.49E-03   4.90E-04   7.06E-05   4.17E-06   9.67E-08 
    1.42E+01    1.82E+03    3.60E+03    5.70E+00         5.15E-04   3.60E-04   1.19E-04   1.71E-05   1.02E-06   2.40E-08 
    1.50E+01    1.83E+03    3.60E+03    5.75E+00         7.48E-05   5.23E-05   1.72E-05   2.49E-06   1.50E-07   3.56E-09 
1 
 
time averaged (tav = 3600. s) volume concentration:  maximum concentration (volume fraction) along centerline. 
 
 
    downwind                 maximum    time of      cloud 
    distance     height   concentration max conc    duration 
      x (m)       z (m)     c(x,0,z)       (s)         (s) 
   -3.19E+00    0.00E+00    0.00E+00    1.81E+03    3.60E+03 
   -2.55E+00    0.00E+00    3.72E-02    1.80E+03    3.60E+03 
   -1.92E+00    0.00E+00    5.25E-02    1.80E+03    3.60E+03 
   -1.28E+00    0.00E+00    6.30E-02    1.80E+03    3.60E+03 
   -6.39E-01    0.00E+00    7.15E-02    1.80E+03    3.60E+03 
    5.07E-07    0.00E+00    7.88E-02    1.80E+03    3.60E+03 
    6.39E-01    0.00E+00    8.46E-02    1.80E+03    3.60E+03 
    1.28E+00    0.00E+00    8.68E-02    1.80E+03    3.60E+03 
    1.92E+00    0.00E+00    7.20E-02    1.80E+03    3.60E+03 
    2.55E+00    0.00E+00    5.80E-02    1.80E+03    3.60E+03 
    3.19E+00    0.00E+00    5.41E-02    1.81E+03    3.60E+03 
    3.22E+00    0.00E+00    5.39E-02    1.81E+03    3.60E+03 
    3.24E+00    0.00E+00    5.36E-02    1.81E+03    3.60E+03 
    3.27E+00    0.00E+00    5.33E-02    1.81E+03    3.60E+03 
    3.30E+00    0.00E+00    5.30E-02    1.81E+03    3.60E+03 
    3.34E+00    0.00E+00    5.27E-02    1.81E+03    3.60E+03 
    3.37E+00    0.00E+00    5.24E-02    1.81E+03    3.60E+03 
    3.41E+00    0.00E+00    5.21E-02    1.81E+03    3.60E+03 
    3.45E+00    0.00E+00    5.17E-02    1.81E+03    3.60E+03 
    3.49E+00    0.00E+00    5.14E-02    1.81E+03    3.60E+03 
    3.54E+00    0.00E+00    5.10E-02    1.81E+03    3.60E+03 
    3.59E+00    0.00E+00    5.07E-02    1.81E+03    3.60E+03 
    3.65E+00    0.00E+00    5.03E-02    1.81E+03    3.60E+03 
    3.70E+00    0.00E+00    4.99E-02    1.81E+03    3.60E+03 
    3.77E+00    0.00E+00    4.95E-02    1.81E+03    3.60E+03 
    3.83E+00    0.00E+00    4.92E-02    1.81E+03    3.60E+03 
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    3.91E+00    0.00E+00    4.88E-02    1.81E+03    3.60E+03 
    3.99E+00    0.00E+00    4.84E-02    1.81E+03    3.60E+03 
    4.07E+00    0.00E+00    4.81E-02    1.81E+03    3.60E+03 
    4.16E+00    0.00E+00    4.77E-02    1.81E+03    3.60E+03 
    4.26E+00    0.00E+00    4.73E-02    1.81E+03    3.60E+03 
    4.36E+00    0.00E+00    4.70E-02    1.81E+03    3.60E+03 
    4.47E+00    0.00E+00    4.67E-02    1.81E+03    3.60E+03 
    4.59E+00    0.00E+00    4.63E-02    1.81E+03    3.60E+03 
    4.72E+00    0.00E+00    4.60E-02    1.81E+03    3.60E+03 
    4.86E+00    0.00E+00    4.56E-02    1.81E+03    3.60E+03 
    5.01E+00    0.00E+00    4.53E-02    1.81E+03    3.60E+03 
    5.17E+00    0.00E+00    4.48E-02    1.81E+03    3.60E+03 
    5.35E+00    0.00E+00    4.43E-02    1.81E+03    3.60E+03 
    5.53E+00    0.00E+00    4.37E-02    1.81E+03    3.60E+03 
    5.73E+00    0.00E+00    4.28E-02    1.81E+03    3.60E+03 
    5.95E+00    0.00E+00    4.17E-02    1.81E+03    3.60E+03 
    6.18E+00    0.00E+00    4.00E-02    1.81E+03    3.60E+03 
    6.43E+00    0.00E+00    3.76E-02    1.81E+03    3.60E+03 
    6.69E+00    0.00E+00    3.42E-02    1.81E+03    3.60E+03 
    6.98E+00    4.09E-01    3.08E-02    1.81E+03    3.60E+03 
    7.29E+00    5.97E-01    3.04E-02    1.81E+03    3.60E+03 
    7.62E+00    7.16E-01    3.20E-02    1.81E+03    3.60E+03 
    7.98E+00    8.20E-01    3.10E-02    1.81E+03    3.60E+03 
    8.36E+00    9.31E-01    2.97E-02    1.81E+03    3.60E+03 
    8.77E+00    1.05E+00    2.86E-02    1.81E+03    3.60E+03 
    9.21E+00    1.18E+00    2.75E-02    1.82E+03    3.60E+03 
    9.69E+00    1.33E+00    2.66E-02    1.82E+03    3.60E+03 
    1.02E+01    1.49E+00    2.57E-02    1.82E+03    3.60E+03 
    1.07E+01    1.67E+00    2.49E-02    1.82E+03    3.60E+03 
    1.13E+01    1.86E+00    2.42E-02    1.82E+03    3.60E+03 
    1.20E+01    2.07E+00    2.34E-02    1.82E+03    3.60E+03 
    1.27E+01    2.30E+00    2.28E-02    1.82E+03    3.60E+03 
    1.34E+01    2.55E+00    2.21E-02    1.82E+03    3.60E+03 
    1.42E+01    2.83E+00    2.15E-02    1.82E+03    3.60E+03 
    1.50E+01    3.13E+00    2.09E-02    1.83E+03    3.60E+03 
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SLAB MODELING RESULTS: WORST-CASE SCENARIO, DISTANCE TO 200 PPM AMMONIA 
 
 
 
                               SESSION INFORMATION 
 
                      INPUT DATA FILE NAME :  AMMSM1.DTA               
                      OUTPUT LIST FILE NAME : AMMSM1.LST               
 
 
 
                      GRAPHICS DATA FILE NAME : AMMSM1.DAT               
                      GRAPHICS PLOT FILE NAME : AMMSM1.XZ                
 
 
 
 
 
 
problem input 
 
  idspl =         1 
  ncalc =         1 
  wms   =   .017031 
  cps   =   2170.00 
  tbp   =    240.00 
  cmed0 =       .00 
 
  dhe   =  1370840. 
  cpsl  =   4294.00 
  rhosl =    682.80 
  spb   =   2132.52 
  spc   =    -32.98 
  ts    =    239.00 
  qs    =       .13 
  as    =     40.78 
  tsd   =     3600. 
  qtis  =       .00 
  hs    =       .00 
  tav   =   3600.00 
  xffm  =     14.62 
  zp(1) =      1.50 
  zp(2) =       .00 
  zp(3) =       .00 
  zp(4) =       .00 
  z0    =   .010000 
  za    =     10.00 
  ua    =      1.50 
  ta    =    300.37 
  rh    =     50.00 
  stab  =      6.00 
 
 
release gas properties 
 
 molecular weight of source gas (kg)               - wms  =  1.7031E-02 
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 vapor heat capacity, const. p.  (j/kg-k)          - cps  =  2.1700E+03 
 temperature of source gas (k)                     - ts   =  2.4000E+02 
 density of source gas (kg/m3)                     - rhos =  8.6481E-01 
 boiling point temperature                         - tbp  =  2.4000E+02 
 liquid mass fraction                              - cmed0=  0.0000E+00 
 liquid heat capacity (j/kg-k)                     - cpsl =  4.2940E+03 
 
 heat of vaporization (j/kg)                       - dhe  =  1.3708E+06 
 liquid source density (kg/m3)                     - rhosl=  6.8280E+02 
 saturation pressure constant                      - spa  =  1.0301E+01 
 saturation pressure constant (k)                  - spb  =  2.1325E+03 
 saturation pressure constant (k)                  - spc  = -3.2980E+01 
 
 
spill characteristics 
 
 spill type                                        - idspl=           1 
 mass source rate (kg/s)                           - qs   =  1.2905E-01 
 continuous source duration (s)                    - tsd  =  3.6000E+03 
 continuous source mass (kg)                       - qtcs =  4.6458E+02 
 instantaneous source mass (kg)                    - qtis =  0.0000E+00 
 source area (m2)                                  - as   =  4.0783E+01 
 vertical vapor velocity (m/s)                     - ws   =  3.6589E-03 
 source half width (m)                             - bs   =  3.1931E+00 
 source height (m)                                 - hs   =  0.0000E+00 
 horizontal vapor velocity (m/s)                   - us   =  0.0000E+00 
 
 
field parameters 
 
 concentration averaging time (s)                  - tav  =  3.6000E+03 
 mixing layer height (m)                           - hmx  =  2.6000E+02 
 maximum downwind distrace (m)                     - xffm =  1.4620E+01 
 concentration measurement height (m)              - zp(1)=  1.5000E+00 
                                                   - zp(2)=  0.0000E+00 
                                                   - zp(3)=  0.0000E+00 
                                                   - zp(4)=  0.0000E+00 
 
 
ambient meteorological properties 
 
 molecular weight of ambient air (kg)             - wmae  =  2.8754E-02 
 heat capacity of ambient air at const p. (j/kg-k)- cpaa  =  1.0158E+03 
 density of ambient air (kg/m3)                   - rhoa  =  1.1666E+00 
 ambient measurement height (m)                   - za    =  1.0000E+01 
 ambient atmospheric pressure (pa=n/m2=j/m3)      - pa    =  1.0133E+05 
 ambient wind speed (m/s)                         - ua    =  1.5000E+00 
 ambient temperature (k)                          - ta    =  3.0037E+02 
 relative humidity (percent)                      - rh    =  5.0000E+01 
 ambient friction velocity (m/s)                  - uastr =  4.0547E-02 
 atmospheric stability class value                - stab  =  6.0000E+00 
 inverse monin-obukhov length (1/m)               - ala   =  8.4887E-02 
 surface roughness height (m)                     - z0    =  1.0000E-02 
 
 
additional parameters 
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 sub-step multiplier                              - ncalc =           1 
 number of calculational sub-steps                - nssm  =           3 
 acceleration of gravity (m/s2)                   - grav  =  9.8067E+00 
 gas constant (j/mol- k)                          - rr    =  8.3143E+00 
 von karman constant                              - xk    =  4.1000E-01 
1 
 
instantaneous spatially averaged cloud parameters 
 
 
     x        zc         h        bb         b        bbx       bx        cv        rho        t         u        ua 
 -3.19E+00  0.00E+00  0.00E+00  3.19E+00  2.87E+00  3.19E+00  3.19E+00  0.00E+00  1.17E+00  3.00E+02  0.00E+00  0.00E+00 
 -2.55E+00  0.00E+00  4.09E-01  3.22E+00  2.87E+00  3.51E+00  3.51E+00  2.40E-02  1.16E+00  2.99E+02  2.93E-01  3.03E-01 
 -1.92E+00  0.00E+00  5.41E-01  3.24E+00  2.87E+00  3.83E+00  3.83E+00  3.37E-02  1.16E+00  2.98E+02  3.13E-01  3.43E-01 
 -1.28E+00  0.00E+00  6.71E-01  3.27E+00  2.87E+00  4.15E+00  4.15E+00  4.01E-02  1.16E+00  2.97E+02  3.15E-01  3.76E-01 
 -6.39E-01  0.00E+00  8.18E-01  3.31E+00  2.88E+00  4.47E+00  4.47E+00  4.50E-02  1.16E+00  2.97E+02  3.03E-01  4.09E-01 
  5.07E-07  0.00E+00  1.01E+00  3.37E+00  2.88E+00  4.79E+00  4.79E+00  4.89E-02  1.16E+00  2.97E+02  2.76E-01  4.46E-01 
  6.39E-01  0.00E+00  1.34E+00  3.48E+00  2.88E+00  5.11E+00  5.11E+00  5.13E-02  1.16E+00  2.97E+02  2.32E-01  4.99E-01 
  1.28E+00  0.00E+00  2.07E+00  3.68E+00  2.88E+00  5.43E+00  5.43E+00  5.08E-02  1.16E+00  2.97E+02  1.66E-01  5.96E-01 
  1.92E+00  0.00E+00  5.63E+00  4.83E+00  2.87E+00  5.75E+00  5.75E+00  3.89E-02  1.16E+00  2.97E+02  6.98E-02  8.84E-01 
  2.55E+00  0.00E+00  6.88E-01  4.97E+00  2.89E+00  6.07E+00  6.07E+00  3.13E-02  1.16E+00  2.98E+02  7.79E-01  4.17E-01 
  3.19E+00  6.62E-04  8.66E-01  5.03E+00  2.90E+00  6.39E+00  6.39E+00  2.92E-02  1.16E+00  2.98E+02  7.29E-01  4.48E-01 
  3.22E+00  1.15E-03  8.78E-01  5.03E+00  2.90E+00  6.41E+00  6.41E+00  2.91E-02  1.16E+00  2.98E+02  7.22E-01  4.50E-01 
  3.24E+00  1.72E-03  8.84E-01  5.03E+00  2.90E+00  6.44E+00  6.44E+00  2.89E-02  1.16E+00  2.98E+02  7.21E-01  4.51E-01 
  3.27E+00  2.41E-03  8.89E-01  5.03E+00  2.90E+00  6.46E+00  6.46E+00  2.87E-02  1.16E+00  2.98E+02  7.21E-01  4.52E-01 
  3.30E+00  3.22E-03  8.96E-01  5.04E+00  2.90E+00  6.50E+00  6.49E+00  2.86E-02  1.16E+00  2.98E+02  7.20E-01  4.53E-01 
  3.33E+00  4.18E-03  9.02E-01  5.04E+00  2.90E+00  6.53E+00  6.53E+00  2.84E-02  1.16E+00  2.98E+02  7.19E-01  4.54E-01 
  3.37E+00  5.30E-03  9.10E-01  5.04E+00  2.90E+00  6.56E+00  6.56E+00  2.82E-02  1.16E+00  2.98E+02  7.18E-01  4.55E-01 
  3.41E+00  6.63E-03  9.17E-01  5.04E+00  2.90E+00  6.60E+00  6.60E+00  2.79E-02  1.16E+00  2.98E+02  7.18E-01  4.56E-01 
  3.45E+00  8.18E-03  9.25E-01  5.04E+00  2.90E+00  6.64E+00  6.64E+00  2.77E-02  1.16E+00  2.98E+02  7.17E-01  4.57E-01 
  3.49E+00  9.99E-03  9.34E-01  5.05E+00  2.90E+00  6.68E+00  6.68E+00  2.75E-02  1.16E+00  2.98E+02  7.16E-01  4.59E-01 
  3.54E+00  1.21E-02  9.43E-01  5.05E+00  2.90E+00  6.73E+00  6.73E+00  2.72E-02  1.16E+00  2.98E+02  7.15E-01  4.60E-01 
  3.59E+00  1.46E-02  9.53E-01  5.05E+00  2.90E+00  6.78E+00  6.78E+00  2.70E-02  1.16E+00  2.98E+02  7.14E-01  4.62E-01 
  3.64E+00  1.74E-02  9.63E-01  5.06E+00  2.90E+00  6.83E+00  6.83E+00  2.67E-02  1.16E+00  2.98E+02  7.13E-01  4.63E-01 
  3.70E+00  2.07E-02  9.74E-01  5.06E+00  2.90E+00  6.89E+00  6.89E+00  2.65E-02  1.16E+00  2.98E+02  7.12E-01  4.65E-01 
  3.76E+00  2.46E-02  9.85E-01  5.06E+00  2.90E+00  6.95E+00  6.95E+00  2.62E-02  1.16E+00  2.98E+02  7.11E-01  4.67E-01 
  3.83E+00  2.90E-02  9.97E-01  5.07E+00  2.90E+00  7.02E+00  7.02E+00  2.59E-02  1.16E+00  2.98E+02  7.10E-01  4.69E-01 
  3.90E+00  3.41E-02  1.01E+00  5.07E+00  2.90E+00  7.09E+00  7.09E+00  2.56E-02  1.16E+00  2.99E+02  7.09E-01  4.71E-01 
  3.97E+00  4.01E-02  1.02E+00  5.07E+00  2.90E+00  7.17E+00  7.17E+00  2.53E-02  1.16E+00  2.99E+02  7.08E-01  4.73E-01 
  4.06E+00  4.69E-02  1.04E+00  5.08E+00  2.90E+00  7.25E+00  7.25E+00  2.49E-02  1.16E+00  2.99E+02  7.07E-01  4.75E-01 
  4.14E+00  5.47E-02  1.05E+00  5.08E+00  2.90E+00  7.34E+00  7.34E+00  2.46E-02  1.16E+00  2.99E+02  7.06E-01  4.77E-01 
  4.24E+00  6.38E-02  1.07E+00  5.09E+00  2.90E+00  7.43E+00  7.43E+00  2.43E-02  1.16E+00  2.99E+02  7.05E-01  4.79E-01 
  4.34E+00  7.42E-02  1.08E+00  5.09E+00  2.90E+00  7.53E+00  7.53E+00  2.39E-02  1.16E+00  2.99E+02  7.04E-01  4.82E-01 
  4.45E+00  8.61E-02  1.10E+00  5.10E+00  2.90E+00  7.64E+00  7.64E+00  2.36E-02  1.16E+00  2.99E+02  7.03E-01  4.84E-01 
  4.57E+00  9.97E-02  1.12E+00  5.11E+00  2.90E+00  7.76E+00  7.76E+00  2.32E-02  1.16E+00  2.99E+02  7.02E-01  4.87E-01 
  4.69E+00  1.15E-01  1.13E+00  5.11E+00  2.90E+00  7.89E+00  7.89E+00  2.28E-02  1.16E+00  2.99E+02  7.01E-01  4.90E-01 
  4.83E+00  1.33E-01  1.15E+00  5.12E+00  2.90E+00  8.02E+00  8.02E+00  2.25E-02  1.16E+00  2.99E+02  7.00E-01  4.92E-01 
  4.98E+00  1.54E-01  1.17E+00  5.13E+00  2.90E+00  8.17E+00  8.17E+00  2.21E-02  1.16E+00  2.99E+02  6.99E-01  4.95E-01 
  5.13E+00  1.77E-01  1.19E+00  5.13E+00  2.90E+00  8.33E+00  8.32E+00  2.17E-02  1.16E+00  2.99E+02  6.98E-01  4.98E-01 
  5.30E+00  2.04E-01  1.21E+00  5.14E+00  2.90E+00  8.49E+00  8.49E+00  2.13E-02  1.16E+00  2.99E+02  6.98E-01  5.01E-01 
  5.48E+00  2.34E-01  1.24E+00  5.15E+00  2.90E+00  8.67E+00  8.67E+00  2.09E-02  1.16E+00  2.99E+02  6.97E-01  5.04E-01 
  5.67E+00  2.69E-01  1.26E+00  5.16E+00  2.90E+00  8.87E+00  8.87E+00  2.05E-02  1.16E+00  2.99E+02  6.96E-01  5.08E-01 
  5.88E+00  3.09E-01  1.28E+00  5.17E+00  2.90E+00  9.08E+00  9.08E+00  2.01E-02  1.16E+00  2.99E+02  6.95E-01  5.11E-01 
  6.11E+00  3.54E-01  1.31E+00  5.18E+00  2.90E+00  9.30E+00  9.30E+00  1.97E-02  1.16E+00  2.99E+02  6.94E-01  5.14E-01 
  6.35E+00  4.05E-01  1.33E+00  5.19E+00  2.90E+00  9.54E+00  9.54E+00  1.93E-02  1.16E+00  2.99E+02  6.94E-01  5.18E-01 
  6.61E+00  4.63E-01  1.36E+00  5.20E+00  2.90E+00  9.80E+00  9.80E+00  1.89E-02  1.16E+00  2.99E+02  6.93E-01  5.21E-01 
  6.88E+00  5.29E-01  1.39E+00  5.22E+00  2.90E+00  1.01E+01  1.01E+01  1.85E-02  1.16E+00  2.99E+02  6.93E-01  5.25E-01 
  7.18E+00  6.04E-01  1.42E+00  5.23E+00  2.90E+00  1.04E+01  1.04E+01  1.81E-02  1.16E+00  2.99E+02  6.92E-01  5.29E-01 
  7.50E+00  6.89E-01  1.45E+00  5.24E+00  2.90E+00  1.07E+01  1.07E+01  1.77E-02  1.16E+00  2.99E+02  6.92E-01  5.33E-01 
  7.85E+00  7.85E-01  1.48E+00  5.26E+00  2.90E+00  1.10E+01  1.10E+01  1.72E-02  1.16E+00  2.99E+02  6.96E-01  5.43E-01 
  8.22E+00  8.90E-01  1.52E+00  5.27E+00  2.89E+00  1.14E+01  1.14E+01  1.65E-02  1.16E+00  2.99E+02  7.05E-01  5.59E-01 
  8.61E+00  1.01E+00  1.56E+00  5.28E+00  2.89E+00  1.18E+01  1.18E+01  1.58E-02  1.16E+00  2.99E+02  7.14E-01  5.75E-01 
  9.04E+00  1.13E+00  1.59E+00  5.29E+00  2.89E+00  1.22E+01  1.22E+01  1.53E-02  1.16E+00  2.99E+02  7.24E-01  5.91E-01 
  9.50E+00  1.27E+00  1.61E+00  5.30E+00  2.89E+00  1.27E+01  1.27E+01  1.48E-02  1.16E+00  2.99E+02  7.36E-01  6.08E-01 
  9.99E+00  1.42E+00  1.63E+00  5.31E+00  2.88E+00  1.32E+01  1.32E+01  1.43E-02  1.16E+00  2.99E+02  7.49E-01  6.25E-01 
  1.05E+01  1.59E+00  1.65E+00  5.33E+00  2.88E+00  1.37E+01  1.37E+01  1.39E-02  1.16E+00  2.99E+02  7.62E-01  6.43E-01 
  1.11E+01  1.77E+00  1.66E+00  5.34E+00  2.87E+00  1.43E+01  1.43E+01  1.35E-02  1.16E+00  2.99E+02  7.77E-01  6.62E-01 
  1.17E+01  1.97E+00  1.67E+00  5.35E+00  2.87E+00  1.49E+01  1.49E+01  1.31E-02  1.16E+00  2.99E+02  7.92E-01  6.81E-01 
  1.23E+01  2.19E+00  1.68E+00  5.36E+00  2.86E+00  1.55E+01  1.55E+01  1.28E-02  1.16E+00  2.99E+02  8.09E-01  7.01E-01 
  1.31E+01  2.43E+00  1.68E+00  5.38E+00  2.86E+00  1.62E+01  1.62E+01  1.25E-02  1.16E+00  2.99E+02  8.26E-01  7.22E-01 
  1.38E+01  2.70E+00  1.68E+00  5.39E+00  2.85E+00  1.70E+01  1.70E+01  1.22E-02  1.16E+00  3.00E+02  8.44E-01  7.44E-01 
  1.46E+01  2.98E+00  1.68E+00  5.41E+00  2.85E+00  1.78E+01  1.78E+01  1.19E-02  1.16E+00  3.00E+02  8.63E-01  7.66E-01 
1 
 
     x        cm        cmv       cmda      cmw       cmwv      wc        vg        ug         w         v        vx 
 -3.19E+00  0.00E+00  0.00E+00  9.88E-01  1.18E-02  1.18E-02  0.00E+00  0.00E+00  0.00E+00  8.95E-01  2.97E-02  0.00E+00 
 -2.55E+00  1.44E-02  1.44E-02  9.74E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  4.70E-02  5.96E-03  6.76E-02 
 -1.92E+00  2.03E-02  2.03E-02  9.68E-01  1.16E-02  1.16E-02  0.00E+00  0.00E+00  0.00E+00  3.98E-02  7.18E-03  7.29E-02 
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 -1.28E+00  2.41E-02  2.41E-02  9.64E-01  1.15E-02  1.15E-02  0.00E+00  0.00E+00  0.00E+00  3.39E-02  9.09E-03  7.77E-02 
 -6.39E-01  2.72E-02  2.72E-02  9.61E-01  1.15E-02  1.15E-02  0.00E+00  0.00E+00  0.00E+00  2.92E-02  1.22E-02  8.26E-02 
  5.07E-07  2.95E-02  2.95E-02  9.59E-01  1.15E-02  1.15E-02  0.00E+00  0.00E+00  0.00E+00  2.62E-02  1.73E-02  8.88E-02 
  6.39E-01  3.10E-02  3.10E-02  9.58E-01  1.15E-02  1.15E-02  0.00E+00  0.00E+00  0.00E+00  2.64E-02  2.53E-02  9.81E-02 
  1.28E+00  3.07E-02  3.07E-02  9.58E-01  1.15E-02  1.15E-02  0.00E+00  0.00E+00  0.00E+00  3.19E-02  3.94E-02  1.17E-01 
  1.92E+00  2.34E-02  2.34E-02  9.65E-01  1.15E-02  1.15E-02  0.00E+00  0.00E+00  0.00E+00  4.59E-02  7.33E-02  1.80E-01 
  2.55E+00  1.88E-02  1.88E-02  9.70E-01  1.16E-02  1.16E-02  0.00E+00  0.00E+00  0.00E+00  1.03E-01  3.27E-02  7.83E-02 
  3.19E+00  1.75E-02  1.75E-02  9.71E-01  1.16E-02  1.16E-02  1.36E-02  0.00E+00  0.00E+00  7.71E-02  2.60E-02  8.43E-02 
  3.22E+00  1.74E-02  1.74E-02  9.71E-01  1.16E-02  1.16E-02  1.51E-02  0.00E+00  0.00E+00  7.58E-02  2.53E-02  8.47E-02 
  3.24E+00  1.73E-02  1.73E-02  9.71E-01  1.16E-02  1.16E-02  1.67E-02  0.00E+00  0.00E+00  7.54E-02  2.52E-02  8.49E-02 
  3.27E+00  1.72E-02  1.72E-02  9.71E-01  1.16E-02  1.16E-02  1.84E-02  0.00E+00  0.00E+00  7.49E-02  2.51E-02  8.51E-02 
  3.30E+00  1.71E-02  1.71E-02  9.71E-01  1.16E-02  1.16E-02  2.03E-02  0.00E+00  0.00E+00  7.44E-02  2.49E-02  8.54E-02 
  3.33E+00  1.70E-02  1.70E-02  9.71E-01  1.16E-02  1.16E-02  2.22E-02  0.00E+00  0.00E+00  7.38E-02  2.48E-02  8.57E-02 
  3.37E+00  1.69E-02  1.69E-02  9.72E-01  1.16E-02  1.16E-02  2.43E-02  0.00E+00  0.00E+00  7.32E-02  2.46E-02  8.60E-02 
  3.41E+00  1.67E-02  1.67E-02  9.72E-01  1.16E-02  1.16E-02  2.65E-02  0.00E+00  0.00E+00  7.25E-02  2.45E-02  8.63E-02 
  3.45E+00  1.66E-02  1.66E-02  9.72E-01  1.16E-02  1.16E-02  2.88E-02  0.00E+00  0.00E+00  7.18E-02  2.43E-02  8.67E-02 
  3.49E+00  1.65E-02  1.65E-02  9.72E-01  1.16E-02  1.16E-02  3.13E-02  0.00E+00  0.00E+00  7.10E-02  2.41E-02  8.71E-02 
  3.54E+00  1.63E-02  1.63E-02  9.72E-01  1.16E-02  1.16E-02  3.39E-02  0.00E+00  0.00E+00  7.01E-02  2.40E-02  8.75E-02 
  3.59E+00  1.62E-02  1.62E-02  9.72E-01  1.16E-02  1.16E-02  3.66E-02  0.00E+00  0.00E+00  6.92E-02  2.38E-02  8.80E-02 
  3.64E+00  1.60E-02  1.60E-02  9.72E-01  1.16E-02  1.16E-02  3.95E-02  0.00E+00  0.00E+00  6.82E-02  2.36E-02  8.86E-02 
  3.70E+00  1.58E-02  1.58E-02  9.73E-01  1.16E-02  1.16E-02  4.26E-02  0.00E+00  0.00E+00  6.71E-02  2.34E-02  8.91E-02 
  3.76E+00  1.57E-02  1.57E-02  9.73E-01  1.16E-02  1.16E-02  4.59E-02  0.00E+00  0.00E+00  6.60E-02  2.32E-02  8.98E-02 
  3.83E+00  1.55E-02  1.55E-02  9.73E-01  1.16E-02  1.16E-02  4.93E-02  0.00E+00  0.00E+00  6.48E-02  2.29E-02  9.04E-02 
  3.90E+00  1.53E-02  1.53E-02  9.73E-01  1.16E-02  1.16E-02  5.29E-02  0.00E+00  0.00E+00  6.36E-02  2.27E-02  9.12E-02 
  3.97E+00  1.51E-02  1.51E-02  9.73E-01  1.16E-02  1.16E-02  5.67E-02  0.00E+00  0.00E+00  6.23E-02  2.25E-02  9.20E-02 
  4.06E+00  1.49E-02  1.49E-02  9.73E-01  1.16E-02  1.16E-02  6.07E-02  0.00E+00  0.00E+00  6.10E-02  2.23E-02  9.29E-02 
  4.14E+00  1.47E-02  1.47E-02  9.74E-01  1.16E-02  1.16E-02  6.50E-02  0.00E+00  0.00E+00  5.96E-02  2.20E-02  9.39E-02 
  4.24E+00  1.45E-02  1.45E-02  9.74E-01  1.17E-02  1.17E-02  6.94E-02  0.00E+00  0.00E+00  5.82E-02  2.18E-02  9.50E-02 
  4.34E+00  1.43E-02  1.43E-02  9.74E-01  1.17E-02  1.17E-02  7.41E-02  0.00E+00  0.00E+00  5.68E-02  2.15E-02  9.61E-02 
  4.45E+00  1.41E-02  1.41E-02  9.74E-01  1.17E-02  1.17E-02  7.90E-02  0.00E+00  0.00E+00  5.53E-02  2.13E-02  9.74E-02 
  4.57E+00  1.39E-02  1.39E-02  9.74E-01  1.17E-02  1.17E-02  8.42E-02  0.00E+00  0.00E+00  5.39E-02  2.10E-02  9.88E-02 
  4.69E+00  1.37E-02  1.37E-02  9.75E-01  1.17E-02  1.17E-02  8.96E-02  0.00E+00  0.00E+00  5.24E-02  2.07E-02  1.00E-01 
  4.83E+00  1.34E-02  1.34E-02  9.75E-01  1.17E-02  1.17E-02  9.53E-02  0.00E+00  0.00E+00  5.10E-02  2.05E-02  1.02E-01 
  4.98E+00  1.32E-02  1.32E-02  9.75E-01  1.17E-02  1.17E-02  1.01E-01  0.00E+00  0.00E+00  4.96E-02  2.02E-02  1.04E-01 
  5.13E+00  1.30E-02  1.30E-02  9.75E-01  1.17E-02  1.17E-02  1.08E-01  0.00E+00  0.00E+00  4.82E-02  1.99E-02  1.06E-01 
  5.30E+00  1.27E-02  1.27E-02  9.76E-01  1.17E-02  1.17E-02  1.14E-01  0.00E+00  0.00E+00  4.68E-02  1.97E-02  1.08E-01 
  5.48E+00  1.25E-02  1.25E-02  9.76E-01  1.17E-02  1.17E-02  1.21E-01  0.00E+00  0.00E+00  4.54E-02  1.94E-02  1.11E-01 
  5.67E+00  1.23E-02  1.23E-02  9.76E-01  1.17E-02  1.17E-02  1.28E-01  0.00E+00  0.00E+00  4.40E-02  1.91E-02  1.13E-01 
  5.88E+00  1.20E-02  1.20E-02  9.76E-01  1.17E-02  1.17E-02  1.36E-01  0.00E+00  0.00E+00  4.27E-02  1.88E-02  1.16E-01 
  6.11E+00  1.18E-02  1.18E-02  9.77E-01  1.17E-02  1.17E-02  1.44E-01  0.00E+00  0.00E+00  4.14E-02  1.86E-02  1.19E-01 
  6.35E+00  1.15E-02  1.15E-02  9.77E-01  1.17E-02  1.17E-02  1.52E-01  0.00E+00  0.00E+00  4.01E-02  1.83E-02  1.23E-01 
  6.61E+00  1.13E-02  1.13E-02  9.77E-01  1.17E-02  1.17E-02  1.60E-01  0.00E+00  0.00E+00  3.89E-02  1.80E-02  1.27E-01 
  6.88E+00  1.11E-02  1.11E-02  9.77E-01  1.17E-02  1.17E-02  1.69E-01  0.00E+00  0.00E+00  3.77E-02  1.78E-02  1.31E-01 
  7.18E+00  1.08E-02  1.08E-02  9.77E-01  1.17E-02  1.17E-02  1.79E-01  0.00E+00  0.00E+00  3.65E-02  1.75E-02  1.35E-01 
  7.50E+00  1.06E-02  1.06E-02  9.78E-01  1.17E-02  1.17E-02  1.88E-01  0.00E+00  0.00E+00  3.53E-02  1.73E-02  1.40E-01 
  7.85E+00  1.03E-02  1.03E-02  9.78E-01  1.17E-02  1.17E-02  1.97E-01  0.00E+00  0.00E+00  7.14E-02  1.70E-02  1.46E-01 
  8.22E+00  9.82E-03  9.82E-03  9.78E-01  1.17E-02  1.17E-02  2.03E-01  0.00E+00  0.00E+00  6.11E-02  1.67E-02  1.53E-01 
  8.61E+00  9.44E-03  9.44E-03  9.79E-01  1.17E-02  1.17E-02  2.10E-01  0.00E+00  0.00E+00  5.34E-02  1.64E-02  1.60E-01 
  9.04E+00  9.11E-03  9.11E-03  9.79E-01  1.17E-02  1.17E-02  2.18E-01  0.00E+00  0.00E+00  4.73E-02  1.62E-02  1.67E-01 
  9.50E+00  8.81E-03  8.81E-03  9.79E-01  1.17E-02  1.17E-02  2.26E-01  0.00E+00  0.00E+00  4.22E-02  1.62E-02  1.74E-01 
  9.99E+00  8.53E-03  8.53E-03  9.80E-01  1.17E-02  1.17E-02  2.34E-01  0.00E+00  0.00E+00  3.78E-02  1.61E-02  1.81E-01 
  1.05E+01  8.28E-03  8.28E-03  9.80E-01  1.17E-02  1.17E-02  2.44E-01  0.00E+00  0.00E+00  3.41E-02  1.61E-02  1.88E-01 
  1.11E+01  8.04E-03  8.04E-03  9.80E-01  1.17E-02  1.17E-02  2.53E-01  0.00E+00  0.00E+00  3.08E-02  1.62E-02  1.96E-01 
  1.17E+01  7.82E-03  7.82E-03  9.80E-01  1.17E-02  1.17E-02  2.63E-01  0.00E+00  0.00E+00  2.78E-02  1.63E-02  2.03E-01 
  1.23E+01  7.62E-03  7.62E-03  9.81E-01  1.17E-02  1.17E-02  2.73E-01  0.00E+00  0.00E+00  2.53E-02  1.64E-02  2.10E-01 
  1.31E+01  7.42E-03  7.42E-03  9.81E-01  1.17E-02  1.17E-02  2.84E-01  0.00E+00  0.00E+00  2.30E-02  1.65E-02  2.18E-01 
  1.38E+01  7.24E-03  7.24E-03  9.81E-01  1.17E-02  1.17E-02  2.95E-01  0.00E+00  0.00E+00  2.09E-02  1.67E-02  2.25E-01 
  1.46E+01  7.06E-03  7.06E-03  9.81E-01  1.17E-02  1.17E-02  3.06E-01  0.00E+00  0.00E+00  1.92E-02  1.70E-02  2.32E-01 
1 
 
time averaged (tav = 3600. s) volume concentration:  concentration contour parameters 
 
c(x,y,z,t) = cc(x) * (erf(xa)-erf(xb)) * (erf(ya)-erf(yb)) * (exp(-za*za)+exp(-zb*zb)) 
 
   c(x,y,z,t) = concentration (volume fraction) at (x,y,z,t) 
            x = downwind distance (m) 
            y = crosswind horizontal distance (m) 
            z = height (m) 
            t = time (s) 
 
          erf = error functon 
           xa = (x-xc+bx)/(sr2*betax) 
           xb = (x-xc-bx)/(sr2*betax) 
           ya = (y+b)/(sr2*betac) 
           yb = (y-b)/(sr2*betac) 
          exp = exponential function 
           za = (z-zc)/(sr2*sig) 
           zb = (z+zc)/(sr2*sig) 
          sr2 = sqrt(2.0) 
 
     x        cc(x)     b(x)    betac(x)    zc(x)    sig(x)                t        xc(t)     bx(t)   betax(t) 
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 -3.19E+00  0.00E+00  2.87E+00  8.04E-01  0.00E+00  0.00E+00            5.39E+00  0.00E+00  3.19E+00  2.61E-02 
 -2.55E+00  4.65E-03  2.87E+00  8.38E-01  0.00E+00  2.36E-01            6.81E+00  3.19E-01  3.51E+00  2.87E-02 
 -1.92E+00  6.58E-03  2.87E+00  8.71E-01  0.00E+00  3.12E-01            8.24E+00  6.39E-01  3.83E+00  3.13E-02 
 -1.28E+00  7.90E-03  2.87E+00  9.12E-01  0.00E+00  3.87E-01            1.05E+01  9.58E-01  4.15E+00  3.39E-02 
 -6.39E-01  9.00E-03  2.88E+00  9.64E-01  0.00E+00  4.72E-01            1.27E+01  1.28E+00  4.47E+00  3.65E-02 
  5.07E-07  9.96E-03  2.88E+00  1.04E+00  0.00E+00  5.85E-01            1.94E+01  1.60E+00  4.79E+00  3.91E-02 
  6.39E-01  1.08E-02  2.88E+00  1.15E+00  0.00E+00  7.71E-01            2.60E+01  1.92E+00  5.11E+00  4.17E-02 
  1.28E+00  1.13E-02  2.88E+00  1.36E+00  0.00E+00  1.20E+00            2.70E+01  2.24E+00  5.43E+00  4.43E-02 
  1.92E+00  1.14E-02  2.87E+00  2.26E+00  0.00E+00  3.25E+00            2.81E+01  2.55E+00  5.75E+00  4.69E-02 
  2.55E+00  9.38E-03  2.89E+00  2.36E+00  0.00E+00  3.97E-01            2.89E+01  2.87E+00  6.07E+00  4.95E-02 
  3.19E+00  8.85E-03  2.90E+00  2.40E+00  6.62E-04  5.00E-01            2.97E+01  3.19E+00  6.39E+00  5.21E-02 
  3.22E+00  8.81E-03  2.90E+00  2.41E+00  1.15E-03  5.06E-01            2.97E+01  3.22E+00  6.41E+00  5.24E-02 
  3.24E+00  8.77E-03  2.90E+00  2.41E+00  1.72E-03  5.09E-01            2.98E+01  3.24E+00  6.44E+00  5.26E-02 
  3.27E+00  8.73E-03  2.90E+00  2.41E+00  2.41E-03  5.12E-01            2.99E+01  3.27E+00  6.46E+00  5.28E-02 
  3.30E+00  8.68E-03  2.90E+00  2.41E+00  3.22E-03  5.15E-01            3.00E+01  3.30E+00  6.49E+00  5.30E-02 
  3.33E+00  8.64E-03  2.90E+00  2.41E+00  4.18E-03  5.19E-01            3.01E+01  3.33E+00  6.53E+00  5.33E-02 
  3.37E+00  8.59E-03  2.90E+00  2.41E+00  5.30E-03  5.22E-01            3.02E+01  3.37E+00  6.56E+00  5.36E-02 
  3.41E+00  8.54E-03  2.90E+00  2.42E+00  6.63E-03  5.26E-01            3.03E+01  3.41E+00  6.60E+00  5.39E-02 
  3.45E+00  8.49E-03  2.90E+00  2.42E+00  8.18E-03  5.29E-01            3.04E+01  3.45E+00  6.64E+00  5.42E-02 
  3.49E+00  8.44E-03  2.90E+00  2.42E+00  9.99E-03  5.33E-01            3.05E+01  3.49E+00  6.68E+00  5.46E-02 
  3.54E+00  8.39E-03  2.90E+00  2.42E+00  1.21E-02  5.37E-01            3.06E+01  3.54E+00  6.73E+00  5.50E-02 
  3.59E+00  8.34E-03  2.90E+00  2.43E+00  1.46E-02  5.42E-01            3.08E+01  3.59E+00  6.78E+00  5.54E-02 
  3.64E+00  8.29E-03  2.90E+00  2.43E+00  1.74E-02  5.46E-01            3.09E+01  3.64E+00  6.83E+00  5.58E-02 
  3.70E+00  8.24E-03  2.90E+00  2.43E+00  2.07E-02  5.50E-01            3.11E+01  3.70E+00  6.89E+00  5.63E-02 
  3.76E+00  8.19E-03  2.90E+00  2.43E+00  2.46E-02  5.54E-01            3.13E+01  3.76E+00  6.95E+00  5.68E-02 
  3.83E+00  8.14E-03  2.90E+00  2.44E+00  2.90E-02  5.59E-01            3.14E+01  3.83E+00  7.02E+00  5.73E-02 
  3.90E+00  8.09E-03  2.90E+00  2.44E+00  3.41E-02  5.63E-01            3.16E+01  3.90E+00  7.09E+00  5.79E-02 
  3.97E+00  8.04E-03  2.90E+00  2.44E+00  4.01E-02  5.67E-01            3.19E+01  3.97E+00  7.17E+00  5.85E-02 
  4.06E+00  8.00E-03  2.90E+00  2.45E+00  4.69E-02  5.71E-01            3.21E+01  4.06E+00  7.25E+00  5.92E-02 
  4.14E+00  7.96E-03  2.90E+00  2.45E+00  5.47E-02  5.75E-01            3.23E+01  4.14E+00  7.34E+00  5.99E-02 
  4.24E+00  7.92E-03  2.90E+00  2.46E+00  6.38E-02  5.79E-01            3.26E+01  4.24E+00  7.43E+00  6.07E-02 
  4.34E+00  7.89E-03  2.90E+00  2.46E+00  7.42E-02  5.82E-01            3.29E+01  4.34E+00  7.53E+00  6.15E-02 
  4.45E+00  7.87E-03  2.90E+00  2.47E+00  8.61E-02  5.85E-01            3.32E+01  4.45E+00  7.64E+00  6.24E-02 
  4.57E+00  7.86E-03  2.90E+00  2.47E+00  9.97E-02  5.87E-01            3.35E+01  4.57E+00  7.76E+00  6.34E-02 
  4.69E+00  7.85E-03  2.90E+00  2.48E+00  1.15E-01  5.88E-01            3.39E+01  4.69E+00  7.89E+00  6.44E-02 
  4.83E+00  7.86E-03  2.90E+00  2.49E+00  1.33E-01  5.89E-01            3.43E+01  4.83E+00  8.02E+00  6.55E-02 
  4.98E+00  7.88E-03  2.90E+00  2.49E+00  1.54E-01  5.88E-01            3.47E+01  4.98E+00  8.17E+00  6.67E-02 
  5.13E+00  7.92E-03  2.90E+00  2.50E+00  1.77E-01  5.87E-01            3.52E+01  5.13E+00  8.32E+00  6.80E-02 
  5.30E+00  7.98E-03  2.90E+00  2.51E+00  2.04E-01  5.84E-01            3.56E+01  5.30E+00  8.49E+00  6.94E-02 
  5.48E+00  8.06E-03  2.90E+00  2.52E+00  2.34E-01  5.79E-01            3.62E+01  5.48E+00  8.67E+00  7.08E-02 
  5.67E+00  8.17E-03  2.90E+00  2.52E+00  2.69E-01  5.72E-01            3.67E+01  5.67E+00  8.87E+00  7.24E-02 
  5.88E+00  8.32E-03  2.90E+00  2.53E+00  3.09E-01  5.63E-01            3.73E+01  5.88E+00  9.08E+00  7.41E-02 
  6.11E+00  8.51E-03  2.90E+00  2.54E+00  3.54E-01  5.51E-01            3.80E+01  6.11E+00  9.30E+00  7.59E-02 
  6.35E+00  8.76E-03  2.90E+00  2.55E+00  4.05E-01  5.36E-01            3.87E+01  6.35E+00  9.54E+00  7.79E-02 
  6.61E+00  9.08E-03  2.90E+00  2.57E+00  4.63E-01  5.18E-01            3.94E+01  6.61E+00  9.80E+00  8.00E-02 
  6.88E+00  9.51E-03  2.90E+00  2.58E+00  5.29E-01  4.96E-01            4.02E+01  6.88E+00  1.01E+01  8.23E-02 
  7.18E+00  1.01E-02  2.90E+00  2.59E+00  6.04E-01  4.69E-01            4.11E+01  7.18E+00  1.04E+01  8.47E-02 
  7.50E+00  1.08E-02  2.90E+00  2.61E+00  6.89E-01  4.37E-01            4.20E+01  7.50E+00  1.07E+01  8.73E-02 
  7.85E+00  1.10E-02  2.90E+00  2.62E+00  7.85E-01  4.27E-01            4.30E+01  7.85E+00  1.10E+01  9.01E-02 
  8.22E+00  1.06E-02  2.89E+00  2.64E+00  8.90E-01  4.39E-01            4.40E+01  8.22E+00  1.14E+01  9.31E-02 
  8.61E+00  1.03E-02  2.89E+00  2.65E+00  1.01E+00  4.50E-01            4.51E+01  8.61E+00  1.18E+01  9.64E-02 
  9.04E+00  9.96E-03  2.89E+00  2.67E+00  1.13E+00  4.58E-01            4.63E+01  9.04E+00  1.22E+01  9.99E-02 
  9.50E+00  9.68E-03  2.89E+00  2.68E+00  1.27E+00  4.65E-01            4.76E+01  9.50E+00  1.27E+01  1.04E-01 
  9.99E+00  9.44E-03  2.88E+00  2.70E+00  1.42E+00  4.71E-01            4.89E+01  9.99E+00  1.32E+01  1.08E-01 
  1.05E+01  9.21E-03  2.88E+00  2.72E+00  1.59E+00  4.76E-01            5.03E+01  1.05E+01  1.37E+01  1.12E-01 
  1.11E+01  9.01E-03  2.87E+00  2.74E+00  1.77E+00  4.80E-01            5.18E+01  1.11E+01  1.43E+01  1.17E-01 
  1.17E+01  8.83E-03  2.87E+00  2.76E+00  1.97E+00  4.83E-01            5.33E+01  1.17E+01  1.49E+01  1.22E-01 
  1.23E+01  8.66E-03  2.86E+00  2.79E+00  2.19E+00  4.84E-01            5.50E+01  1.23E+01  1.55E+01  1.27E-01 
  1.31E+01  8.51E-03  2.86E+00  2.81E+00  2.43E+00  4.85E-01            5.67E+01  1.31E+01  1.62E+01  1.33E-01 
  1.38E+01  8.38E-03  2.85E+00  2.84E+00  2.70E+00  4.86E-01            5.85E+01  1.38E+01  1.70E+01  1.39E-01 
  1.46E+01  8.25E-03  2.85E+00  2.87E+00  2.98E+00  4.85E-01            6.04E+01  1.46E+01  1.78E+01  1.45E-01 
1 
 
time averaged (tav = 3600. s) volume concentration:  concentration in the z =  1.50 plane. 
 
 
    downwind    time of      cloud     effective               average concentration (volume fraction) at (x,y,z) 
    distance    max conc    duration   half width        y/bbc=     y/bbc=     y/bbc=     y/bbc=     y/bbc=     y/bbc= 
      x (m)        (s)         (s)       bbc (m)             0.0        0.5        1.0        1.5        2.0        2.5 
   -3.19E+00    1.81E+03    3.60E+03    3.19E+00         0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00 
   -2.55E+00    1.80E+03    3.60E+03    3.22E+00         6.44E-11   6.02E-11   2.19E-11   6.31E-13   6.72E-16   0.00E+00 
   -1.92E+00    1.80E+03    3.60E+03    3.25E+00         5.17E-07   4.78E-07   1.73E-07   5.69E-09   8.46E-12   0.00E+00 
   -1.28E+00    1.80E+03    3.60E+03    3.28E+00         3.51E-05   3.21E-05   1.15E-05   4.37E-07   9.29E-10   0.00E+00 
   -6.39E-01    1.80E+03    3.60E+03    3.33E+00         4.61E-04   4.15E-04   1.48E-04   6.59E-06   2.09E-08   0.00E+00 
    5.07E-07    1.80E+03    3.60E+03    3.39E+00         2.95E-03   2.59E-03   9.19E-04   4.92E-05   2.49E-07   8.84E-11 
    6.39E-01    1.80E+03    3.60E+03    3.50E+00         1.28E-02   1.08E-02   3.80E-03   2.54E-04   2.21E-06   2.31E-09 
    1.28E+00    1.80E+03    3.60E+03    3.71E+00         3.96E-02   3.17E-02   1.10E-02   9.64E-04   1.63E-05   4.77E-08 
    1.92E+00    1.80E+03    3.60E+03    4.86E+00         6.47E-02   4.62E-02   1.54E-02   2.07E-03   1.01E-04   1.69E-06 
    2.55E+00    1.80E+03    3.60E+03    5.00E+00         4.63E-05   3.29E-05   1.10E-05   1.50E-06   7.58E-08   1.35E-09 
    3.19E+00    1.81E+03    3.60E+03    5.07E+00         5.98E-04   4.24E-04   1.41E-04   1.94E-05   9.95E-07   1.82E-08 
    3.22E+00    1.81E+03    3.60E+03    5.08E+00         6.69E-04   4.74E-04   1.58E-04   2.17E-05   1.11E-06   2.04E-08 
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    3.24E+00    1.81E+03    3.60E+03    5.08E+00         6.99E-04   4.96E-04   1.65E-04   2.26E-05   1.17E-06   2.14E-08 
    3.27E+00    1.81E+03    3.60E+03    5.08E+00         7.32E-04   5.19E-04   1.73E-04   2.37E-05   1.22E-06   2.24E-08 
    3.30E+00    1.81E+03    3.60E+03    5.08E+00         7.67E-04   5.44E-04   1.81E-04   2.48E-05   1.28E-06   2.35E-08 
    3.33E+00    1.81E+03    3.60E+03    5.08E+00         8.05E-04   5.71E-04   1.90E-04   2.61E-05   1.35E-06   2.48E-08 
    3.37E+00    1.81E+03    3.60E+03    5.09E+00         8.46E-04   6.00E-04   2.00E-04   2.74E-05   1.41E-06   2.61E-08 
    3.41E+00    1.81E+03    3.60E+03    5.09E+00         8.90E-04   6.31E-04   2.10E-04   2.88E-05   1.49E-06   2.75E-08 
    3.45E+00    1.81E+03    3.60E+03    5.09E+00         9.37E-04   6.65E-04   2.21E-04   3.04E-05   1.57E-06   2.90E-08 
    3.49E+00    1.81E+03    3.60E+03    5.10E+00         9.87E-04   7.00E-04   2.33E-04   3.20E-05   1.66E-06   3.06E-08 
    3.54E+00    1.81E+03    3.60E+03    5.10E+00         1.04E-03   7.38E-04   2.45E-04   3.37E-05   1.75E-06   3.24E-08 
    3.59E+00    1.81E+03    3.60E+03    5.10E+00         1.10E-03   7.78E-04   2.59E-04   3.56E-05   1.85E-06   3.42E-08 
    3.64E+00    1.81E+03    3.60E+03    5.11E+00         1.16E-03   8.20E-04   2.73E-04   3.75E-05   1.95E-06   3.62E-08 
    3.70E+00    1.81E+03    3.60E+03    5.11E+00         1.22E-03   8.65E-04   2.88E-04   3.96E-05   2.06E-06   3.83E-08 
    3.76E+00    1.81E+03    3.60E+03    5.12E+00         1.29E-03   9.11E-04   3.03E-04   4.17E-05   2.17E-06   4.05E-08 
    3.83E+00    1.81E+03    3.60E+03    5.12E+00         1.35E-03   9.59E-04   3.19E-04   4.39E-05   2.29E-06   4.28E-08 
    3.90E+00    1.81E+03    3.60E+03    5.13E+00         1.42E-03   1.01E-03   3.35E-04   4.62E-05   2.41E-06   4.52E-08 
    3.97E+00    1.81E+03    3.60E+03    5.13E+00         1.50E-03   1.06E-03   3.52E-04   4.86E-05   2.54E-06   4.77E-08 
    4.06E+00    1.81E+03    3.60E+03    5.14E+00         1.57E-03   1.11E-03   3.70E-04   5.10E-05   2.67E-06   5.02E-08 
    4.14E+00    1.81E+03    3.60E+03    5.14E+00         1.64E-03   1.16E-03   3.87E-04   5.34E-05   2.80E-06   5.29E-08 
    4.24E+00    1.81E+03    3.60E+03    5.15E+00         1.72E-03   1.22E-03   4.04E-04   5.59E-05   2.93E-06   5.55E-08 
    4.34E+00    1.81E+03    3.60E+03    5.16E+00         1.79E-03   1.27E-03   4.22E-04   5.83E-05   3.07E-06   5.83E-08 
    4.45E+00    1.81E+03    3.60E+03    5.16E+00         1.87E-03   1.32E-03   4.39E-04   6.07E-05   3.20E-06   6.10E-08 
    4.57E+00    1.81E+03    3.60E+03    5.17E+00         1.94E-03   1.37E-03   4.56E-04   6.32E-05   3.33E-06   6.38E-08 
    4.69E+00    1.81E+03    3.60E+03    5.18E+00         2.01E-03   1.42E-03   4.73E-04   6.56E-05   3.47E-06   6.66E-08 
    4.83E+00    1.81E+03    3.60E+03    5.19E+00         2.09E-03   1.48E-03   4.91E-04   6.81E-05   3.61E-06   6.96E-08 
    4.98E+00    1.81E+03    3.60E+03    5.20E+00         2.17E-03   1.53E-03   5.09E-04   7.06E-05   3.75E-06   7.27E-08 
    5.13E+00    1.81E+03    3.60E+03    5.21E+00         2.25E-03   1.59E-03   5.28E-04   7.33E-05   3.91E-06   7.60E-08 
    5.30E+00    1.81E+03    3.60E+03    5.22E+00         2.34E-03   1.65E-03   5.49E-04   7.64E-05   4.08E-06   7.97E-08 
    5.48E+00    1.81E+03    3.60E+03    5.23E+00         2.45E-03   1.73E-03   5.74E-04   7.99E-05   4.28E-06   8.42E-08 
    5.67E+00    1.81E+03    3.60E+03    5.25E+00         2.58E-03   1.82E-03   6.04E-04   8.42E-05   4.53E-06   8.94E-08 
    5.88E+00    1.81E+03    3.60E+03    5.26E+00         2.74E-03   1.94E-03   6.42E-04   8.96E-05   4.83E-06   9.59E-08 
    6.11E+00    1.81E+03    3.60E+03    5.27E+00         2.95E-03   2.08E-03   6.91E-04   9.66E-05   5.23E-06   1.04E-07 
    6.35E+00    1.81E+03    3.60E+03    5.29E+00         3.23E-03   2.28E-03   7.55E-04   1.06E-04   5.74E-06   1.15E-07 
    6.61E+00    1.81E+03    3.60E+03    5.31E+00         3.58E-03   2.53E-03   8.38E-04   1.17E-04   6.40E-06   1.29E-07 
    6.88E+00    1.81E+03    3.60E+03    5.32E+00         4.06E-03   2.86E-03   9.48E-04   1.33E-04   7.28E-06   1.48E-07 
    7.18E+00    1.81E+03    3.60E+03    5.34E+00         4.68E-03   3.30E-03   1.09E-03   1.54E-04   8.44E-06   1.73E-07 
    7.50E+00    1.81E+03    3.60E+03    5.36E+00         5.55E-03   3.91E-03   1.29E-03   1.82E-04   1.01E-05   2.08E-07 
    7.85E+00    1.81E+03    3.60E+03    5.38E+00         7.73E-03   5.44E-03   1.80E-03   2.54E-04   1.41E-05   2.93E-07 
    8.22E+00    1.81E+03    3.60E+03    5.40E+00         1.15E-02   8.09E-03   2.68E-03   3.78E-04   2.11E-05   4.42E-07 
    8.61E+00    1.81E+03    3.60E+03    5.43E+00         1.58E-02   1.11E-02   3.68E-03   5.21E-04   2.92E-05   6.18E-07 
    9.04E+00    1.82E+03    3.60E+03    5.45E+00         2.02E-02   1.42E-02   4.70E-03   6.67E-04   3.75E-05   8.02E-07 
    9.50E+00    1.82E+03    3.60E+03    5.47E+00         2.39E-02   1.68E-02   5.55E-03   7.88E-04   4.46E-05   9.62E-07 
    9.99E+00    1.82E+03    3.60E+03    5.49E+00         2.57E-02   1.81E-02   5.97E-03   8.50E-04   4.84E-05   1.05E-06 
    1.05E+01    1.82E+03    3.60E+03    5.52E+00         2.48E-02   1.74E-02   5.75E-03   8.20E-04   4.69E-05   1.03E-06 
    1.11E+01    1.82E+03    3.60E+03    5.55E+00         2.08E-02   1.46E-02   4.82E-03   6.88E-04   3.97E-05   8.83E-07 
    1.17E+01    1.82E+03    3.60E+03    5.58E+00         1.46E-02   1.03E-02   3.39E-03   4.85E-04   2.81E-05   6.34E-07 
    1.23E+01    1.82E+03    3.60E+03    5.61E+00         8.26E-03   5.79E-03   1.91E-03   2.74E-04   1.60E-05   3.65E-07 
    1.31E+01    1.82E+03    3.60E+03    5.65E+00         3.52E-03   2.46E-03   8.12E-04   1.17E-04   6.88E-06   1.59E-07 
    1.38E+01    1.82E+03    3.60E+03    5.68E+00         1.05E-03   7.34E-04   2.42E-04   3.49E-05   2.07E-06   4.84E-08 
    1.46E+01    1.82E+03    3.60E+03    5.73E+00         2.00E-04   1.40E-04   4.60E-05   6.66E-06   3.98E-07   9.42E-09 
1 
 
time averaged (tav = 3600. s) volume concentration:  maximum concentration (volume fraction) along centerline. 
 
 
    downwind                 maximum    time of      cloud 
    distance     height   concentration max conc    duration 
      x (m)       z (m)     c(x,0,z)       (s)         (s) 
   -3.19E+00    0.00E+00    0.00E+00    1.81E+03    3.60E+03 
   -2.55E+00    0.00E+00    3.72E-02    1.80E+03    3.60E+03 
   -1.92E+00    0.00E+00    5.25E-02    1.80E+03    3.60E+03 
   -1.28E+00    0.00E+00    6.30E-02    1.80E+03    3.60E+03 
   -6.39E-01    0.00E+00    7.15E-02    1.80E+03    3.60E+03 
    5.07E-07    0.00E+00    7.88E-02    1.80E+03    3.60E+03 
    6.39E-01    0.00E+00    8.46E-02    1.80E+03    3.60E+03 
    1.28E+00    0.00E+00    8.68E-02    1.80E+03    3.60E+03 
    1.92E+00    0.00E+00    7.20E-02    1.80E+03    3.60E+03 
    2.55E+00    0.00E+00    5.80E-02    1.80E+03    3.60E+03 
    3.19E+00    0.00E+00    5.41E-02    1.81E+03    3.60E+03 
    3.22E+00    0.00E+00    5.39E-02    1.81E+03    3.60E+03 
    3.24E+00    0.00E+00    5.36E-02    1.81E+03    3.60E+03 
    3.27E+00    0.00E+00    5.33E-02    1.81E+03    3.60E+03 
    3.30E+00    0.00E+00    5.30E-02    1.81E+03    3.60E+03 
    3.33E+00    0.00E+00    5.27E-02    1.81E+03    3.60E+03 
    3.37E+00    0.00E+00    5.24E-02    1.81E+03    3.60E+03 
    3.41E+00    0.00E+00    5.21E-02    1.81E+03    3.60E+03 
    3.45E+00    0.00E+00    5.18E-02    1.81E+03    3.60E+03 
    3.49E+00    0.00E+00    5.14E-02    1.81E+03    3.60E+03 
    3.54E+00    0.00E+00    5.11E-02    1.81E+03    3.60E+03 
    3.59E+00    0.00E+00    5.07E-02    1.81E+03    3.60E+03 
    3.64E+00    0.00E+00    5.03E-02    1.81E+03    3.60E+03 
    3.70E+00    0.00E+00    5.00E-02    1.81E+03    3.60E+03 
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    3.76E+00    0.00E+00    4.96E-02    1.81E+03    3.60E+03 
    3.83E+00    0.00E+00    4.92E-02    1.81E+03    3.60E+03 
    3.90E+00    0.00E+00    4.89E-02    1.81E+03    3.60E+03 
    3.97E+00    0.00E+00    4.85E-02    1.81E+03    3.60E+03 
    4.06E+00    0.00E+00    4.81E-02    1.81E+03    3.60E+03 
    4.14E+00    0.00E+00    4.78E-02    1.81E+03    3.60E+03 
    4.24E+00    0.00E+00    4.74E-02    1.81E+03    3.60E+03 
    4.34E+00    0.00E+00    4.71E-02    1.81E+03    3.60E+03 
    4.45E+00    0.00E+00    4.67E-02    1.81E+03    3.60E+03 
    4.57E+00    0.00E+00    4.64E-02    1.81E+03    3.60E+03 
    4.69E+00    0.00E+00    4.61E-02    1.81E+03    3.60E+03 
    4.83E+00    0.00E+00    4.57E-02    1.81E+03    3.60E+03 
    4.98E+00    0.00E+00    4.54E-02    1.81E+03    3.60E+03 
    5.13E+00    0.00E+00    4.50E-02    1.81E+03    3.60E+03 
    5.30E+00    0.00E+00    4.45E-02    1.81E+03    3.60E+03 
    5.48E+00    0.00E+00    4.39E-02    1.81E+03    3.60E+03 
    5.67E+00    0.00E+00    4.31E-02    1.81E+03    3.60E+03 
    5.88E+00    0.00E+00    4.20E-02    1.81E+03    3.60E+03 
    6.11E+00    0.00E+00    4.06E-02    1.81E+03    3.60E+03 
    6.35E+00    0.00E+00    3.84E-02    1.81E+03    3.60E+03 
    6.61E+00    0.00E+00    3.54E-02    1.81E+03    3.60E+03 
    6.88E+00    3.03E-01    3.15E-02    1.81E+03    3.60E+03 
    7.18E+00    5.47E-01    3.02E-02    1.81E+03    3.60E+03 
    7.50E+00    6.79E-01    3.13E-02    1.81E+03    3.60E+03 
    7.85E+00    7.83E-01    3.15E-02    1.81E+03    3.60E+03 
    8.22E+00    8.89E-01    3.02E-02    1.81E+03    3.60E+03 
    8.61E+00    1.01E+00    2.90E-02    1.81E+03    3.60E+03 
    9.04E+00    1.13E+00    2.79E-02    1.82E+03    3.60E+03 
    9.50E+00    1.27E+00    2.70E-02    1.82E+03    3.60E+03 
    9.99E+00    1.42E+00    2.61E-02    1.82E+03    3.60E+03 
    1.05E+01    1.59E+00    2.52E-02    1.82E+03    3.60E+03 
    1.11E+01    1.77E+00    2.45E-02    1.82E+03    3.60E+03 
    1.17E+01    1.97E+00    2.37E-02    1.82E+03    3.60E+03 
    1.23E+01    2.19E+00    2.31E-02    1.82E+03    3.60E+03 
    1.31E+01    2.43E+00    2.24E-02    1.82E+03    3.60E+03 
    1.38E+01    2.70E+00    2.18E-02    1.82E+03    3.60E+03 
    1.46E+01    2.98E+00    2.11E-02    1.82E+03    3.60E+03 
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SLAB MODELING RESULTS: ALTERNATIVE SCENARIO, DISTANCE TO 75 PPM AMMONIA 
 
 
 
                               SESSION INFORMATION 
 
                      INPUT DATA FILE NAME :  ALTSMALL.DTA             
                      OUTPUT LIST FILE NAME : ALTSMALL.LST             
 
 
 
                      GRAPHICS DATA FILE NAME : ALTSMALL.DAT             
                      GRAPHICS PLOT FILE NAME : ALTSMALL.XZ              
 
 
 
 
 
 
problem input 
 
  idspl =         1 
  ncalc =         1 
  wms   =   .017031 
  cps   =   2170.00 
  tbp   =    240.00 
  cmed0 =       .00 
 
  dhe   =  1370840. 
  cpsl  =   4294.00 
  rhosl =    682.80 
  spb   =   2132.52 
  spc   =    -32.98 
  ts    =    239.00 
  qs    =       .01 
  as    =      1.55 
  tsd   =     3600. 
  qtis  =       .00 
  hs    =       .00 
  tav   =   3600.00 
  xffm  =     53.66 
  zp(1) =      1.50 
  zp(2) =       .00 
  zp(3) =       .00 
  zp(4) =       .00 
  z0    =   .010000 
  za    =     10.00 
  ua    =      3.00 
  ta    =    300.37 
  rh    =     50.00 
  stab  =      4.00 
 
 
release gas properties 
 
 molecular weight of source gas (kg)               - wms  =  1.7031E-02 
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 vapor heat capacity, const. p.  (j/kg-k)          - cps  =  2.1700E+03 
 temperature of source gas (k)                     - ts   =  2.4000E+02 
 density of source gas (kg/m3)                     - rhos =  8.6481E-01 
 boiling point temperature                         - tbp  =  2.4000E+02 
 liquid mass fraction                              - cmed0=  0.0000E+00 
 liquid heat capacity (j/kg-k)                     - cpsl =  4.2940E+03 
 
 heat of vaporization (j/kg)                       - dhe  =  1.3708E+06 
 liquid source density (kg/m3)                     - rhosl=  6.8280E+02 
 saturation pressure constant                      - spa  =  1.0301E+01 
 saturation pressure constant (k)                  - spb  =  2.1325E+03 
 saturation pressure constant (k)                  - spc  = -3.2980E+01 
 
 
spill characteristics 
 
 spill type                                        - idspl=           1 
 mass source rate (kg/s)                           - qs   =  6.8494E-03 
 continuous source duration (s)                    - tsd  =  3.6000E+03 
 continuous source mass (kg)                       - qtcs =  2.4658E+01 
 instantaneous source mass (kg)                    - qtis =  0.0000E+00 
 source area (m2)                                  - as   =  1.5520E+00 
 vertical vapor velocity (m/s)                     - ws   =  5.1031E-03 
 source half width (m)                             - bs   =  6.2290E-01 
 source height (m)                                 - hs   =  0.0000E+00 
 horizontal vapor velocity (m/s)                   - us   =  0.0000E+00 
 
 
field parameters 
 
 concentration averaging time (s)                  - tav  =  3.6000E+03 
 mixing layer height (m)                           - hmx  =  1.0400E+03 
 maximum downwind distrace (m)                     - xffm =  5.3660E+01 
 concentration measurement height (m)              - zp(1)=  1.5000E+00 
                                                   - zp(2)=  0.0000E+00 
                                                   - zp(3)=  0.0000E+00 
                                                   - zp(4)=  0.0000E+00 
 
 
ambient meteorological properties 
 
 molecular weight of ambient air (kg)             - wmae  =  2.8754E-02 
 heat capacity of ambient air at const p. (j/kg-k)- cpaa  =  1.0158E+03 
 density of ambient air (kg/m3)                   - rhoa  =  1.1666E+00 
 ambient measurement height (m)                   - za    =  1.0000E+01 
 ambient atmospheric pressure (pa=n/m2=j/m3)      - pa    =  1.0133E+05 
 ambient wind speed (m/s)                         - ua    =  3.0000E+00 
 ambient temperature (k)                          - ta    =  3.0037E+02 
 relative humidity (percent)                      - rh    =  5.0000E+01 
 ambient friction velocity (m/s)                  - uastr =  1.7831E-01 
 atmospheric stability class value                - stab  =  4.0000E+00 
 inverse monin-obukhov length (1/m)               - ala   =  0.0000E+00 
 surface roughness height (m)                     - z0    =  1.0000E-02 
 
 
additional parameters 
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 sub-step multiplier                              - ncalc =           1 
 number of calculational sub-steps                - nssm  =           3 
 acceleration of gravity (m/s2)                   - grav  =  9.8067E+00 
 gas constant (j/mol- k)                          - rr    =  8.3143E+00 
 von karman constant                              - xk    =  4.1000E-01 
1 
 
instantaneous spatially averaged cloud parameters 
 
 
     x        zc         h        bb         b        bbx       bx        cv        rho        t         u        ua 
 -6.23E-01  0.00E+00  0.00E+00  6.23E-01  5.61E-01  6.23E-01  6.23E-01  0.00E+00  1.17E+00  3.00E+02  0.00E+00  0.00E+00 
 -4.98E-01  0.00E+00  1.14E-01  6.32E-01  5.61E-01  6.85E-01  6.85E-01  1.02E-02  1.16E+00  3.00E+02  6.75E-01  6.79E-01 
 -3.74E-01  0.00E+00  1.62E-01  6.39E-01  5.61E-01  7.47E-01  7.47E-01  1.18E-02  1.16E+00  3.00E+02  8.11E-01  8.17E-01 
 -2.49E-01  0.00E+00  2.02E-01  6.46E-01  5.61E-01  8.10E-01  8.10E-01  1.26E-02  1.16E+00  2.99E+02  8.97E-01  9.05E-01 
 -1.25E-01  0.00E+00  2.38E-01  6.53E-01  5.61E-01  8.72E-01  8.72E-01  1.33E-02  1.16E+00  2.99E+02  9.60E-01  9.70E-01 
 -5.22E-08  0.00E+00  2.70E-01  6.60E-01  5.61E-01  9.34E-01  9.34E-01  1.37E-02  1.16E+00  2.99E+02  1.01E+00  1.02E+00 
  1.25E-01  0.00E+00  3.01E-01  6.67E-01  5.61E-01  9.97E-01  9.97E-01  1.40E-02  1.16E+00  2.99E+02  1.05E+00  1.07E+00 
  2.49E-01  0.00E+00  3.29E-01  6.74E-01  5.61E-01  1.06E+00  1.06E+00  1.43E-02  1.16E+00  2.99E+02  1.09E+00  1.10E+00 
  3.74E-01  0.00E+00  3.57E-01  6.81E-01  5.61E-01  1.12E+00  1.12E+00  1.45E-02  1.16E+00  2.99E+02  1.12E+00  1.14E+00 
  4.98E-01  0.00E+00  3.83E-01  6.89E-01  5.61E-01  1.18E+00  1.18E+00  1.47E-02  1.16E+00  2.99E+02  1.15E+00  1.17E+00 
  6.23E-01  0.00E+00  4.09E-01  6.96E-01  5.61E-01  1.25E+00  1.25E+00  1.48E-02  1.16E+00  2.99E+02  1.17E+00  1.19E+00 
  6.32E-01  7.35E-07  4.11E-01  6.96E-01  5.61E-01  1.25E+00  1.25E+00  1.47E-02  1.16E+00  2.99E+02  1.17E+00  1.20E+00 
  6.42E-01  3.36E-06  4.13E-01  6.97E-01  5.61E-01  1.27E+00  1.26E+00  1.46E-02  1.16E+00  2.99E+02  1.17E+00  1.20E+00 
  6.54E-01  8.65E-06  4.15E-01  6.98E-01  5.61E-01  1.28E+00  1.28E+00  1.45E-02  1.16E+00  2.99E+02  1.18E+00  1.20E+00 
  6.68E-01  1.76E-05  4.18E-01  6.98E-01  5.61E-01  1.29E+00  1.29E+00  1.44E-02  1.16E+00  2.99E+02  1.18E+00  1.20E+00 
  6.83E-01  3.17E-05  4.21E-01  6.99E-01  5.61E-01  1.31E+00  1.31E+00  1.42E-02  1.16E+00  2.99E+02  1.18E+00  1.21E+00 
  7.01E-01  5.25E-05  4.24E-01  7.00E-01  5.61E-01  1.32E+00  1.32E+00  1.40E-02  1.16E+00  2.99E+02  1.19E+00  1.21E+00 
  7.21E-01  8.24E-05  4.28E-01  7.01E-01  5.61E-01  1.34E+00  1.34E+00  1.38E-02  1.16E+00  2.99E+02  1.19E+00  1.21E+00 
  7.44E-01  1.24E-04  4.32E-01  7.03E-01  5.61E-01  1.37E+00  1.37E+00  1.36E-02  1.16E+00  2.99E+02  1.19E+00  1.22E+00 
  7.71E-01  1.82E-04  4.37E-01  7.04E-01  5.61E-01  1.39E+00  1.39E+00  1.34E-02  1.16E+00  2.99E+02  1.20E+00  1.22E+00 
  8.01E-01  2.60E-04  4.43E-01  7.06E-01  5.61E-01  1.42E+00  1.42E+00  1.31E-02  1.16E+00  2.99E+02  1.20E+00  1.23E+00 
  8.36E-01  3.63E-04  4.49E-01  7.08E-01  5.61E-01  1.46E+00  1.46E+00  1.28E-02  1.16E+00  2.99E+02  1.21E+00  1.23E+00 
  8.75E-01  5.01E-04  4.56E-01  7.10E-01  5.61E-01  1.50E+00  1.50E+00  1.25E-02  1.16E+00  2.99E+02  1.22E+00  1.24E+00 
  9.21E-01  6.80E-04  4.64E-01  7.13E-01  5.61E-01  1.54E+00  1.54E+00  1.22E-02  1.16E+00  3.00E+02  1.23E+00  1.25E+00 
  9.73E-01  9.13E-04  4.73E-01  7.16E-01  5.61E-01  1.60E+00  1.60E+00  1.18E-02  1.16E+00  3.00E+02  1.23E+00  1.26E+00 
  1.03E+00  1.21E-03  4.84E-01  7.19E-01  5.61E-01  1.66E+00  1.66E+00  1.14E-02  1.16E+00  3.00E+02  1.24E+00  1.27E+00 
  1.10E+00  1.59E-03  4.96E-01  7.23E-01  5.61E-01  1.72E+00  1.72E+00  1.10E-02  1.16E+00  3.00E+02  1.26E+00  1.28E+00 
  1.18E+00  2.08E-03  5.09E-01  7.28E-01  5.61E-01  1.80E+00  1.80E+00  1.05E-02  1.16E+00  3.00E+02  1.27E+00  1.29E+00 
  1.27E+00  2.68E-03  5.24E-01  7.33E-01  5.61E-01  1.89E+00  1.89E+00  1.01E-02  1.16E+00  3.00E+02  1.28E+00  1.30E+00 
  1.37E+00  3.44E-03  5.41E-01  7.38E-01  5.61E-01  1.99E+00  1.99E+00  9.57E-03  1.16E+00  3.00E+02  1.29E+00  1.31E+00 
  1.49E+00  4.37E-03  5.60E-01  7.45E-01  5.61E-01  2.11E+00  2.11E+00  9.05E-03  1.16E+00  3.00E+02  1.31E+00  1.33E+00 
  1.62E+00  5.52E-03  5.81E-01  7.53E-01  5.61E-01  2.24E+00  2.24E+00  8.52E-03  1.16E+00  3.00E+02  1.33E+00  1.34E+00 
  1.77E+00  6.91E-03  6.05E-01  7.61E-01  5.61E-01  2.40E+00  2.40E+00  7.98E-03  1.16E+00  3.00E+02  1.34E+00  1.36E+00 
  1.95E+00  8.60E-03  6.32E-01  7.71E-01  5.61E-01  2.57E+00  2.57E+00  7.44E-03  1.17E+00  3.00E+02  1.36E+00  1.38E+00 
  2.15E+00  1.06E-02  6.63E-01  7.83E-01  5.61E-01  2.77E+00  2.77E+00  6.89E-03  1.17E+00  3.00E+02  1.38E+00  1.40E+00 
  2.38E+00  1.30E-02  6.97E-01  7.96E-01  5.61E-01  3.00E+00  3.00E+00  6.35E-03  1.17E+00  3.00E+02  1.41E+00  1.42E+00 
  2.64E+00  1.59E-02  7.35E-01  8.11E-01  5.61E-01  3.27E+00  3.27E+00  5.82E-03  1.17E+00  3.00E+02  1.43E+00  1.44E+00 
  2.94E+00  1.92E-02  7.77E-01  8.28E-01  5.60E-01  3.57E+00  3.57E+00  5.30E-03  1.17E+00  3.00E+02  1.45E+00  1.47E+00 
  3.29E+00  2.31E-02  8.24E-01  8.47E-01  5.60E-01  3.91E+00  3.91E+00  4.79E-03  1.17E+00  3.00E+02  1.48E+00  1.49E+00 
  3.68E+00  2.76E-02  8.77E-01  8.70E-01  5.60E-01  4.31E+00  4.30E+00  4.31E-03  1.17E+00  3.00E+02  1.51E+00  1.52E+00 
  4.13E+00  3.28E-02  9.35E-01  8.95E-01  5.60E-01  4.76E+00  4.76E+00  3.86E-03  1.17E+00  3.00E+02  1.53E+00  1.55E+00 
  4.65E+00  3.87E-02  1.00E+00  9.24E-01  5.60E-01  5.27E+00  5.27E+00  3.43E-03  1.17E+00  3.00E+02  1.56E+00  1.57E+00 
  5.24E+00  4.53E-02  1.07E+00  9.58E-01  5.60E-01  5.86E+00  5.86E+00  3.03E-03  1.17E+00  3.00E+02  1.59E+00  1.60E+00 
  5.92E+00  5.28E-02  1.15E+00  9.96E-01  5.60E-01  6.54E+00  6.54E+00  2.66E-03  1.17E+00  3.00E+02  1.63E+00  1.63E+00 
  6.69E+00  6.11E-02  1.24E+00  1.04E+00  5.60E-01  7.31E+00  7.31E+00  2.32E-03  1.17E+00  3.00E+02  1.66E+00  1.67E+00 
  7.58E+00  7.03E-02  1.34E+00  1.09E+00  5.60E-01  8.20E+00  8.20E+00  2.01E-03  1.17E+00  3.00E+02  1.69E+00  1.70E+00 
  8.59E+00  8.05E-02  1.45E+00  1.15E+00  5.60E-01  9.21E+00  9.21E+00  1.73E-03  1.17E+00  3.00E+02  1.72E+00  1.73E+00 
  9.75E+00  9.16E-02  1.57E+00  1.21E+00  5.60E-01  1.04E+01  1.04E+01  1.48E-03  1.17E+00  3.00E+02  1.76E+00  1.77E+00 
  1.11E+01  1.04E-01  1.70E+00  1.29E+00  5.60E-01  1.17E+01  1.17E+01  1.26E-03  1.17E+00  3.00E+02  1.79E+00  1.80E+00 
  1.26E+01  1.17E-01  1.85E+00  1.37E+00  5.60E-01  1.32E+01  1.32E+01  1.06E-03  1.17E+00  3.00E+02  1.83E+00  1.84E+00 
  1.43E+01  1.30E-01  2.02E+00  1.47E+00  5.60E-01  1.50E+01  1.50E+01  8.94E-04  1.17E+00  3.00E+02  1.87E+00  1.88E+00 
  1.63E+01  1.45E-01  2.20E+00  1.58E+00  5.60E-01  1.69E+01  1.69E+01  7.47E-04  1.17E+00  3.00E+02  1.91E+00  1.91E+00 
  1.86E+01  1.61E-01  2.40E+00  1.71E+00  5.60E-01  1.92E+01  1.92E+01  6.20E-04  1.17E+00  3.00E+02  1.95E+00  1.95E+00 
  2.12E+01  1.77E-01  2.62E+00  1.86E+00  5.60E-01  2.18E+01  2.18E+01  5.13E-04  1.17E+00  3.00E+02  1.98E+00  1.99E+00 
  2.42E+01  1.95E-01  2.87E+00  2.02E+00  5.60E-01  2.48E+01  2.48E+01  4.21E-04  1.17E+00  3.00E+02  2.02E+00  2.03E+00 
  2.76E+01  2.13E-01  3.15E+00  2.22E+00  5.60E-01  2.82E+01  2.82E+01  3.45E-04  1.17E+00  3.00E+02  2.06E+00  2.07E+00 
  3.15E+01  2.31E-01  3.45E+00  2.43E+00  5.60E-01  3.21E+01  3.21E+01  2.81E-04  1.17E+00  3.00E+02  2.10E+00  2.11E+00 
  3.60E+01  2.51E-01  3.79E+00  2.68E+00  5.60E-01  3.66E+01  3.66E+01  2.27E-04  1.17E+00  3.00E+02  2.14E+00  2.15E+00 
  4.11E+01  2.70E-01  4.16E+00  2.97E+00  5.60E-01  4.17E+01  4.17E+01  1.84E-04  1.17E+00  3.00E+02  2.19E+00  2.19E+00 
  4.70E+01  2.91E-01  4.57E+00  3.30E+00  5.60E-01  4.76E+01  4.76E+01  1.48E-04  1.17E+00  3.00E+02  2.23E+00  2.23E+00 
  5.37E+01  3.11E-01  5.03E+00  3.67E+00  5.60E-01  5.43E+01  5.43E+01  1.18E-04  1.17E+00  3.00E+02  2.27E+00  2.27E+00 
1 
 
     x        cm        cmv       cmda      cmw       cmwv      wc        vg        ug         w         v        vx 
 -6.23E-01  0.00E+00  0.00E+00  9.88E-01  1.18E-02  1.18E-02  0.00E+00  0.00E+00  0.00E+00  7.34E-01  9.76E-02  0.00E+00 
 -4.98E-01  6.08E-03  6.08E-03  9.82E-01  1.18E-02  1.18E-02  0.00E+00  0.00E+00  0.00E+00  2.72E-01  2.20E-02  2.01E-01 
 -3.74E-01  7.00E-03  7.00E-03  9.81E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  2.38E-01  2.65E-02  2.17E-01 
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 -2.49E-01  7.53E-03  7.53E-03  9.81E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  2.20E-01  2.94E-02  2.25E-01 
 -1.25E-01  7.89E-03  7.89E-03  9.80E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  2.09E-01  3.15E-02  2.30E-01 
 -5.22E-08  8.16E-03  8.16E-03  9.80E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  2.01E-01  3.32E-02  2.34E-01 
  1.25E-01  8.37E-03  8.37E-03  9.80E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  1.95E-01  3.46E-02  2.37E-01 
  2.49E-01  8.53E-03  8.53E-03  9.80E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  1.90E-01  3.59E-02  2.39E-01 
  3.74E-01  8.65E-03  8.65E-03  9.80E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  1.85E-01  3.70E-02  2.41E-01 
  4.98E-01  8.75E-03  8.75E-03  9.80E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  1.82E-01  3.79E-02  2.42E-01 
  6.23E-01  8.84E-03  8.84E-03  9.79E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  1.78E-01  3.88E-02  2.44E-01 
  6.32E-01  8.78E-03  8.78E-03  9.80E-01  1.17E-02  1.17E-02  1.91E-04  0.00E+00  0.00E+00  1.78E-01  3.89E-02  2.44E-01 
  6.42E-01  8.71E-03  8.71E-03  9.80E-01  1.17E-02  1.17E-02  4.06E-04  0.00E+00  0.00E+00  1.78E-01  3.89E-02  2.44E-01 
  6.54E-01  8.64E-03  8.64E-03  9.80E-01  1.17E-02  1.17E-02  6.48E-04  0.00E+00  0.00E+00  1.77E-01  3.90E-02  2.44E-01 
  6.68E-01  8.56E-03  8.56E-03  9.80E-01  1.17E-02  1.17E-02  9.19E-04  0.00E+00  0.00E+00  1.77E-01  3.91E-02  2.44E-01 
  6.83E-01  8.47E-03  8.47E-03  9.80E-01  1.17E-02  1.17E-02  1.22E-03  0.00E+00  0.00E+00  1.77E-01  3.92E-02  2.44E-01 
  7.01E-01  8.36E-03  8.36E-03  9.80E-01  1.17E-02  1.17E-02  1.56E-03  0.00E+00  0.00E+00  1.76E-01  3.93E-02  2.44E-01 
  7.21E-01  8.25E-03  8.25E-03  9.80E-01  1.17E-02  1.17E-02  1.94E-03  0.00E+00  0.00E+00  1.76E-01  3.94E-02  2.45E-01 
  7.44E-01  8.12E-03  8.12E-03  9.80E-01  1.17E-02  1.17E-02  2.36E-03  0.00E+00  0.00E+00  1.75E-01  3.96E-02  2.45E-01 
  7.71E-01  7.98E-03  7.98E-03  9.80E-01  1.17E-02  1.17E-02  2.82E-03  0.00E+00  0.00E+00  1.75E-01  3.97E-02  2.45E-01 
  8.01E-01  7.82E-03  7.82E-03  9.80E-01  1.17E-02  1.17E-02  3.33E-03  0.00E+00  0.00E+00  1.74E-01  3.99E-02  2.45E-01 
  8.36E-01  7.65E-03  7.65E-03  9.81E-01  1.17E-02  1.17E-02  3.89E-03  0.00E+00  0.00E+00  1.73E-01  4.01E-02  2.46E-01 
  8.75E-01  7.46E-03  7.46E-03  9.81E-01  1.17E-02  1.17E-02  4.49E-03  0.00E+00  0.00E+00  1.72E-01  4.03E-02  2.46E-01 
  9.21E-01  7.25E-03  7.25E-03  9.81E-01  1.17E-02  1.17E-02  5.15E-03  0.00E+00  0.00E+00  1.72E-01  4.05E-02  2.46E-01 
  9.73E-01  7.03E-03  7.03E-03  9.81E-01  1.17E-02  1.17E-02  5.85E-03  0.00E+00  0.00E+00  1.71E-01  4.08E-02  2.47E-01 
  1.03E+00  6.79E-03  6.79E-03  9.81E-01  1.17E-02  1.17E-02  6.59E-03  0.00E+00  0.00E+00  1.70E-01  4.11E-02  2.47E-01 
  1.10E+00  6.54E-03  6.54E-03  9.82E-01  1.17E-02  1.17E-02  7.38E-03  0.00E+00  0.00E+00  1.69E-01  4.14E-02  2.47E-01 
  1.18E+00  6.27E-03  6.27E-03  9.82E-01  1.17E-02  1.17E-02  8.21E-03  0.00E+00  0.00E+00  1.67E-01  4.18E-02  2.48E-01 
  1.27E+00  5.99E-03  5.99E-03  9.82E-01  1.18E-02  1.18E-02  9.06E-03  0.00E+00  0.00E+00  1.66E-01  4.22E-02  2.49E-01 
  1.37E+00  5.69E-03  5.69E-03  9.83E-01  1.18E-02  1.18E-02  9.94E-03  0.00E+00  0.00E+00  1.65E-01  4.26E-02  2.49E-01 
  1.49E+00  5.38E-03  5.38E-03  9.83E-01  1.18E-02  1.18E-02  1.08E-02  0.00E+00  0.00E+00  1.64E-01  4.31E-02  2.50E-01 
  1.62E+00  5.07E-03  5.07E-03  9.83E-01  1.18E-02  1.18E-02  1.17E-02  0.00E+00  0.00E+00  1.62E-01  4.36E-02  2.50E-01 
  1.77E+00  4.74E-03  4.74E-03  9.83E-01  1.18E-02  1.18E-02  1.26E-02  0.00E+00  0.00E+00  1.61E-01  4.41E-02  2.51E-01 
  1.95E+00  4.42E-03  4.42E-03  9.84E-01  1.18E-02  1.18E-02  1.34E-02  0.00E+00  0.00E+00  1.59E-01  4.47E-02  2.52E-01 
  2.15E+00  4.09E-03  4.09E-03  9.84E-01  1.18E-02  1.18E-02  1.43E-02  0.00E+00  0.00E+00  1.57E-01  4.54E-02  2.53E-01 
  2.38E+00  3.77E-03  3.77E-03  9.84E-01  1.18E-02  1.18E-02  1.50E-02  0.00E+00  0.00E+00  1.55E-01  4.61E-02  2.53E-01 
  2.64E+00  3.45E-03  3.45E-03  9.85E-01  1.18E-02  1.18E-02  1.57E-02  0.00E+00  0.00E+00  1.54E-01  4.68E-02  2.54E-01 
  2.94E+00  3.14E-03  3.14E-03  9.85E-01  1.18E-02  1.18E-02  1.63E-02  0.00E+00  0.00E+00  1.52E-01  4.76E-02  2.55E-01 
  3.29E+00  2.84E-03  2.84E-03  9.85E-01  1.18E-02  1.18E-02  1.68E-02  0.00E+00  0.00E+00  1.50E-01  4.84E-02  2.56E-01 
  3.68E+00  2.56E-03  2.56E-03  9.86E-01  1.18E-02  1.18E-02  1.72E-02  0.00E+00  0.00E+00  1.47E-01  4.92E-02  2.56E-01 
  4.13E+00  2.29E-03  2.29E-03  9.86E-01  1.18E-02  1.18E-02  1.76E-02  0.00E+00  0.00E+00  1.45E-01  5.01E-02  2.57E-01 
  4.65E+00  2.03E-03  2.03E-03  9.86E-01  1.18E-02  1.18E-02  1.77E-02  0.00E+00  0.00E+00  1.43E-01  5.10E-02  2.58E-01 
  5.24E+00  1.79E-03  1.79E-03  9.86E-01  1.18E-02  1.18E-02  1.78E-02  0.00E+00  0.00E+00  1.41E-01  5.20E-02  2.59E-01 
  5.92E+00  1.57E-03  1.57E-03  9.87E-01  1.18E-02  1.18E-02  1.78E-02  0.00E+00  0.00E+00  1.39E-01  5.30E-02  2.59E-01 
  6.69E+00  1.37E-03  1.37E-03  9.87E-01  1.18E-02  1.18E-02  1.76E-02  0.00E+00  0.00E+00  1.37E-01  5.40E-02  2.60E-01 
  7.58E+00  1.19E-03  1.19E-03  9.87E-01  1.18E-02  1.18E-02  1.73E-02  0.00E+00  0.00E+00  1.34E-01  5.51E-02  2.61E-01 
  8.59E+00  1.02E-03  1.02E-03  9.87E-01  1.18E-02  1.18E-02  1.69E-02  0.00E+00  0.00E+00  1.32E-01  5.62E-02  2.62E-01 
  9.75E+00  8.77E-04  8.77E-04  9.87E-01  1.18E-02  1.18E-02  1.64E-02  0.00E+00  0.00E+00  1.30E-01  5.73E-02  2.62E-01 
  1.11E+01  7.46E-04  7.46E-04  9.87E-01  1.18E-02  1.18E-02  1.58E-02  0.00E+00  0.00E+00  1.28E-01  5.84E-02  2.63E-01 
  1.26E+01  6.30E-04  6.30E-04  9.88E-01  1.18E-02  1.18E-02  1.52E-02  0.00E+00  0.00E+00  1.26E-01  5.95E-02  2.64E-01 
  1.43E+01  5.30E-04  5.30E-04  9.88E-01  1.18E-02  1.18E-02  1.44E-02  0.00E+00  0.00E+00  1.24E-01  6.07E-02  2.64E-01 
  1.63E+01  4.43E-04  4.43E-04  9.88E-01  1.18E-02  1.18E-02  1.37E-02  0.00E+00  0.00E+00  1.22E-01  6.19E-02  2.65E-01 
  1.86E+01  3.68E-04  3.68E-04  9.88E-01  1.18E-02  1.18E-02  1.29E-02  0.00E+00  0.00E+00  1.20E-01  6.31E-02  2.65E-01 
  2.12E+01  3.04E-04  3.04E-04  9.88E-01  1.18E-02  1.18E-02  1.20E-02  0.00E+00  0.00E+00  1.18E-01  6.43E-02  2.66E-01 
  2.42E+01  2.50E-04  2.50E-04  9.88E-01  1.18E-02  1.18E-02  1.12E-02  0.00E+00  0.00E+00  1.16E-01  6.55E-02  2.66E-01 
  2.76E+01  2.04E-04  2.04E-04  9.88E-01  1.18E-02  1.18E-02  1.04E-02  0.00E+00  0.00E+00  1.14E-01  6.67E-02  2.67E-01 
  3.15E+01  1.66E-04  1.66E-04  9.88E-01  1.18E-02  1.18E-02  9.55E-03  0.00E+00  0.00E+00  1.12E-01  6.80E-02  2.67E-01 
  3.60E+01  1.35E-04  1.35E-04  9.88E-01  1.18E-02  1.18E-02  8.76E-03  0.00E+00  0.00E+00  1.11E-01  6.92E-02  2.68E-01 
  4.11E+01  1.09E-04  1.09E-04  9.88E-01  1.18E-02  1.18E-02  8.01E-03  0.00E+00  0.00E+00  1.09E-01  7.04E-02  2.68E-01 
  4.70E+01  8.74E-05  8.74E-05  9.88E-01  1.18E-02  1.18E-02  7.29E-03  0.00E+00  0.00E+00  1.07E-01  7.17E-02  2.69E-01 
  5.37E+01  7.01E-05  7.01E-05  9.88E-01  1.18E-02  1.18E-02  6.61E-03  0.00E+00  0.00E+00  1.05E-01  7.29E-02  2.69E-01 
1 
 
time averaged (tav = 3600. s) volume concentration:  concentration contour parameters 
 
c(x,y,z,t) = cc(x) * (erf(xa)-erf(xb)) * (erf(ya)-erf(yb)) * (exp(-za*za)+exp(-zb*zb)) 
 
   c(x,y,z,t) = concentration (volume fraction) at (x,y,z,t) 
            x = downwind distance (m) 
            y = crosswind horizontal distance (m) 
            z = height (m) 
            t = time (s) 
 
          erf = error functon 
           xa = (x-xc+bx)/(sr2*betax) 
           xb = (x-xc-bx)/(sr2*betax) 
           ya = (y+b)/(sr2*betac) 
           yb = (y-b)/(sr2*betac) 
          exp = exponential function 
           za = (z-zc)/(sr2*sig) 
           zb = (z+zc)/(sr2*sig) 
          sr2 = sqrt(2.0) 
 
     x        cc(x)     b(x)    betac(x)    zc(x)    sig(x)                t        xc(t)     bx(t)   betax(t) 
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 -6.23E-01  0.00E+00  5.61E-01  1.57E-01  0.00E+00  0.00E+00            3.51E-01  0.00E+00  6.23E-01  5.09E-03 
 -4.98E-01  1.99E-03  5.61E-01  1.68E-01  0.00E+00  6.56E-02            4.17E-01  6.23E-02  6.85E-01  5.60E-03 
 -3.74E-01  2.32E-03  5.61E-01  1.78E-01  0.00E+00  9.37E-02            4.84E-01  1.25E-01  7.47E-01  6.10E-03 
 -2.49E-01  2.53E-03  5.61E-01  1.89E-01  0.00E+00  1.17E-01            5.59E-01  1.87E-01  8.10E-01  6.61E-03 
 -1.25E-01  2.69E-03  5.61E-01  1.99E-01  0.00E+00  1.37E-01            6.35E-01  2.49E-01  8.72E-01  7.12E-03 
 -5.22E-08  2.82E-03  5.61E-01  2.11E-01  0.00E+00  1.56E-01            7.20E-01  3.11E-01  9.34E-01  7.63E-03 
  1.25E-01  2.94E-03  5.61E-01  2.22E-01  0.00E+00  1.74E-01            8.04E-01  3.74E-01  9.97E-01  8.14E-03 
  2.49E-01  3.05E-03  5.61E-01  2.33E-01  0.00E+00  1.90E-01            8.98E-01  4.36E-01  1.06E+00  8.64E-03 
  3.74E-01  3.15E-03  5.61E-01  2.45E-01  0.00E+00  2.06E-01            9.91E-01  4.98E-01  1.12E+00  9.16E-03 
  4.98E-01  3.24E-03  5.61E-01  2.57E-01  0.00E+00  2.21E-01            1.09E+00  5.61E-01  1.18E+00  9.66E-03 
  6.23E-01  3.33E-03  5.61E-01  2.69E-01  0.00E+00  2.36E-01            1.20E+00  6.23E-01  1.25E+00  1.02E-02 
  6.32E-01  3.31E-03  5.61E-01  2.70E-01  7.35E-07  2.37E-01            1.21E+00  6.32E-01  1.25E+00  1.02E-02 
  6.42E-01  3.29E-03  5.61E-01  2.71E-01  3.36E-06  2.38E-01            1.23E+00  6.42E-01  1.26E+00  1.03E-02 
  6.54E-01  3.27E-03  5.61E-01  2.72E-01  8.65E-06  2.40E-01            1.25E+00  6.54E-01  1.28E+00  1.04E-02 
  6.68E-01  3.25E-03  5.61E-01  2.73E-01  1.76E-05  2.41E-01            1.27E+00  6.68E-01  1.29E+00  1.05E-02 
  6.83E-01  3.22E-03  5.61E-01  2.74E-01  3.17E-05  2.43E-01            1.30E+00  6.83E-01  1.31E+00  1.07E-02 
  7.01E-01  3.19E-03  5.61E-01  2.76E-01  5.25E-05  2.45E-01            1.33E+00  7.01E-01  1.32E+00  1.08E-02 
  7.21E-01  3.15E-03  5.61E-01  2.78E-01  8.24E-05  2.47E-01            1.36E+00  7.21E-01  1.34E+00  1.10E-02 
  7.44E-01  3.12E-03  5.61E-01  2.80E-01  1.24E-04  2.49E-01            1.40E+00  7.44E-01  1.37E+00  1.12E-02 
  7.71E-01  3.07E-03  5.61E-01  2.83E-01  1.82E-04  2.52E-01            1.44E+00  7.71E-01  1.39E+00  1.14E-02 
  8.01E-01  3.03E-03  5.61E-01  2.86E-01  2.60E-04  2.55E-01            1.50E+00  8.01E-01  1.42E+00  1.16E-02 
  8.36E-01  2.98E-03  5.61E-01  2.89E-01  3.63E-04  2.59E-01            1.55E+00  8.36E-01  1.46E+00  1.19E-02 
  8.75E-01  2.92E-03  5.61E-01  2.93E-01  5.01E-04  2.63E-01            1.62E+00  8.75E-01  1.50E+00  1.22E-02 
  9.21E-01  2.86E-03  5.61E-01  2.98E-01  6.80E-04  2.68E-01            1.69E+00  9.21E-01  1.54E+00  1.26E-02 
  9.73E-01  2.80E-03  5.61E-01  3.03E-01  9.13E-04  2.73E-01            1.78E+00  9.73E-01  1.60E+00  1.30E-02 
  1.03E+00  2.73E-03  5.61E-01  3.09E-01  1.21E-03  2.79E-01            1.87E+00  1.03E+00  1.66E+00  1.35E-02 
  1.10E+00  2.66E-03  5.61E-01  3.15E-01  1.59E-03  2.85E-01            1.98E+00  1.10E+00  1.72E+00  1.41E-02 
  1.18E+00  2.58E-03  5.61E-01  3.23E-01  2.08E-03  2.93E-01            2.11E+00  1.18E+00  1.80E+00  1.47E-02 
  1.27E+00  2.50E-03  5.61E-01  3.32E-01  2.68E-03  3.01E-01            2.25E+00  1.27E+00  1.89E+00  1.54E-02 
  1.37E+00  2.42E-03  5.61E-01  3.42E-01  3.44E-03  3.10E-01            2.41E+00  1.37E+00  1.99E+00  1.63E-02 
  1.49E+00  2.34E-03  5.61E-01  3.54E-01  4.37E-03  3.21E-01            2.59E+00  1.49E+00  2.11E+00  1.72E-02 
  1.62E+00  2.25E-03  5.61E-01  3.67E-01  5.52E-03  3.32E-01            2.79E+00  1.62E+00  2.24E+00  1.83E-02 
  1.77E+00  2.16E-03  5.61E-01  3.83E-01  6.91E-03  3.46E-01            3.02E+00  1.77E+00  2.40E+00  1.96E-02 
  1.95E+00  2.07E-03  5.61E-01  4.00E-01  8.60E-03  3.60E-01            3.28E+00  1.95E+00  2.57E+00  2.10E-02 
  2.15E+00  1.98E-03  5.61E-01  4.21E-01  1.06E-02  3.76E-01            3.57E+00  2.15E+00  2.77E+00  2.26E-02 
  2.38E+00  1.90E-03  5.61E-01  4.44E-01  1.30E-02  3.95E-01            3.90E+00  2.38E+00  3.00E+00  2.45E-02 
  2.64E+00  1.81E-03  5.61E-01  4.71E-01  1.59E-02  4.15E-01            4.27E+00  2.64E+00  3.27E+00  2.67E-02 
  2.94E+00  1.73E-03  5.60E-01  5.02E-01  1.92E-02  4.37E-01            4.69E+00  2.94E+00  3.57E+00  2.91E-02 
  3.29E+00  1.65E-03  5.60E-01  5.37E-01  2.31E-02  4.62E-01            5.16E+00  3.29E+00  3.91E+00  3.19E-02 
  3.68E+00  1.57E-03  5.60E-01  5.78E-01  2.76E-02  4.90E-01            5.68E+00  3.68E+00  4.30E+00  3.52E-02 
  4.13E+00  1.50E-03  5.60E-01  6.25E-01  3.28E-02  5.21E-01            6.28E+00  4.13E+00  4.76E+00  3.88E-02 
  4.65E+00  1.43E-03  5.60E-01  6.78E-01  3.87E-02  5.55E-01            6.94E+00  4.65E+00  5.27E+00  4.31E-02 
  5.24E+00  1.36E-03  5.60E-01  7.40E-01  4.53E-02  5.93E-01            7.69E+00  5.24E+00  5.86E+00  4.79E-02 
  5.92E+00  1.30E-03  5.60E-01  8.10E-01  5.28E-02  6.35E-01            8.53E+00  5.92E+00  6.54E+00  5.34E-02 
  6.69E+00  1.23E-03  5.60E-01  8.91E-01  6.11E-02  6.81E-01            9.47E+00  6.69E+00  7.31E+00  5.97E-02 
  7.58E+00  1.17E-03  5.60E-01  9.84E-01  7.03E-02  7.33E-01            1.05E+01  7.58E+00  8.20E+00  6.70E-02 
  8.59E+00  1.11E-03  5.60E-01  1.09E+00  8.05E-02  7.90E-01            1.17E+01  8.59E+00  9.21E+00  7.52E-02 
  9.75E+00  1.05E-03  5.60E-01  1.21E+00  9.16E-02  8.54E-01            1.31E+01  9.75E+00  1.04E+01  8.47E-02 
  1.11E+01  9.94E-04  5.60E-01  1.35E+00  1.04E-01  9.25E-01            1.45E+01  1.11E+01  1.17E+01  9.55E-02 
  1.26E+01  9.36E-04  5.60E-01  1.51E+00  1.17E-01  1.00E+00            1.62E+01  1.26E+01  1.32E+01  1.08E-01 
  1.43E+01  8.80E-04  5.60E-01  1.69E+00  1.30E-01  1.09E+00            1.81E+01  1.43E+01  1.50E+01  1.22E-01 
  1.63E+01  8.24E-04  5.60E-01  1.90E+00  1.45E-01  1.19E+00            2.02E+01  1.63E+01  1.69E+01  1.38E-01 
  1.86E+01  7.69E-04  5.60E-01  2.14E+00  1.61E-01  1.29E+00            2.26E+01  1.86E+01  1.92E+01  1.57E-01 
  2.12E+01  7.15E-04  5.60E-01  2.41E+00  1.77E-01  1.41E+00            2.52E+01  2.12E+01  2.18E+01  1.78E-01 
  2.42E+01  6.63E-04  5.60E-01  2.73E+00  1.95E-01  1.55E+00            2.82E+01  2.42E+01  2.48E+01  2.03E-01 
  2.76E+01  6.13E-04  5.60E-01  3.09E+00  2.13E-01  1.69E+00            3.15E+01  2.76E+01  2.82E+01  2.30E-01 
  3.15E+01  5.64E-04  5.60E-01  3.50E+00  2.31E-01  1.86E+00            3.53E+01  3.15E+01  3.21E+01  2.62E-01 
  3.60E+01  5.17E-04  5.60E-01  3.96E+00  2.51E-01  2.04E+00            3.95E+01  3.60E+01  3.66E+01  2.99E-01 
  4.11E+01  4.73E-04  5.60E-01  4.50E+00  2.70E-01  2.25E+00            4.42E+01  4.11E+01  4.17E+01  3.41E-01 
  4.70E+01  4.31E-04  5.60E-01  5.11E+00  2.91E-01  2.47E+00            4.95E+01  4.70E+01  4.76E+01  3.88E-01 
  5.37E+01  3.92E-04  5.60E-01  5.81E+00  3.11E-01  2.73E+00            5.55E+01  5.37E+01  5.43E+01  4.43E-01 
1 
 
time averaged (tav = 3600. s) volume concentration:  concentration in the z =  1.50 plane. 
 
 
    downwind    time of      cloud     effective               average concentration (volume fraction) at (x,y,z) 
    distance    max conc    duration   half width        y/bbc=     y/bbc=     y/bbc=     y/bbc=     y/bbc=     y/bbc= 
      x (m)        (s)         (s)       bbc (m)             0.0        0.5        1.0        1.5        2.0        2.5 
   -6.23E-01    1.80E+03    3.60E+03    6.23E-01         0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00 
   -4.98E-01    1.80E+03    3.60E+03    6.32E-01         0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00 
   -3.74E-01    1.80E+03    3.60E+03    6.40E-01         0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00 
   -2.49E-01    1.80E+03    3.60E+03    6.49E-01         3.25E-38   2.92E-38   1.04E-38   4.69E-40   1.53E-42   0.00E+00 
   -1.25E-01    1.80E+03    3.60E+03    6.59E-01         2.51E-28   2.22E-28   7.88E-29   4.07E-30   1.89E-32   7.53E-36 
   -5.22E-08    1.80E+03    3.60E+03    6.69E-01         1.88E-22   1.63E-22   5.76E-23   3.37E-24   2.12E-26   1.13E-29 
    1.25E-01    1.80E+03    3.60E+03    6.80E-01         1.37E-18   1.17E-18   4.11E-19   2.68E-20   2.20E-22   2.07E-25 
    2.49E-01    1.80E+03    3.60E+03    6.91E-01         7.19E-16   6.00E-16   2.10E-16   1.51E-17   1.56E-19   1.96E-22 
    3.74E-01    1.80E+03    3.60E+03    7.03E-01         7.32E-14   6.01E-14   2.10E-14   1.64E-15   2.08E-17   3.79E-20 
    4.98E-01    1.80E+03    3.60E+03    7.16E-01         2.53E-12   2.04E-12   7.11E-13   5.96E-14   9.06E-16   2.25E-18 
    6.23E-01    1.80E+03    3.60E+03    7.29E-01         4.12E-11   3.28E-11   1.14E-11   1.02E-12   1.81E-14   5.73E-17 
    6.32E-01    1.80E+03    3.60E+03    7.30E-01         4.99E-11   3.97E-11   1.38E-11   1.24E-12   2.22E-14   7.11E-17 
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    6.42E-01    1.80E+03    3.60E+03    7.31E-01         6.02E-11   4.79E-11   1.66E-11   1.50E-12   2.72E-14   8.96E-17 
    6.54E-01    1.80E+03    3.60E+03    7.32E-01         7.44E-11   5.90E-11   2.04E-11   1.86E-12   3.42E-14   1.15E-16 
    6.68E-01    1.80E+03    3.60E+03    7.33E-01         9.41E-11   7.46E-11   2.58E-11   2.36E-12   4.42E-14   1.52E-16 
    6.83E-01    1.80E+03    3.60E+03    7.35E-01         1.22E-10   9.69E-11   3.35E-11   3.08E-12   5.88E-14   2.09E-16 
    7.01E-01    1.80E+03    3.60E+03    7.37E-01         1.64E-10   1.30E-10   4.48E-11   4.15E-12   8.07E-14   2.96E-16 
    7.21E-01    1.80E+03    3.60E+03    7.39E-01         2.25E-10   1.77E-10   6.13E-11   5.73E-12   1.14E-13   4.35E-16 
    7.44E-01    1.80E+03    3.60E+03    7.42E-01         3.17E-10   2.50E-10   8.62E-11   8.15E-12   1.66E-13   6.54E-16 
    7.71E-01    1.80E+03    3.60E+03    7.45E-01         4.64E-10   3.64E-10   1.25E-10   1.20E-11   2.51E-13   1.04E-15 
    8.01E-01    1.80E+03    3.60E+03    7.48E-01         7.02E-10   5.48E-10   1.89E-10   1.83E-11   3.95E-13   1.72E-15 
    8.36E-01    1.80E+03    3.60E+03    7.52E-01         1.10E-09   8.58E-10   2.96E-10   2.90E-11   6.47E-13   2.98E-15 
    8.75E-01    1.80E+03    3.60E+03    7.56E-01         1.79E-09   1.39E-09   4.79E-10   4.77E-11   1.10E-12   5.38E-15 
    9.21E-01    1.80E+03    3.60E+03    7.62E-01         3.03E-09   2.34E-09   8.04E-10   8.15E-11   1.96E-12   1.03E-14 
    9.73E-01    1.80E+03    3.60E+03    7.68E-01         5.30E-09   4.07E-09   1.40E-09   1.44E-10   3.64E-12   2.04E-14 
    1.03E+00    1.80E+03    3.60E+03    7.75E-01         9.57E-09   7.32E-09   2.51E-09   2.64E-10   6.99E-12   4.26E-14 
    1.10E+00    1.80E+03    3.60E+03    7.83E-01         1.78E-08   1.36E-08   4.64E-09   4.99E-10   1.39E-11   9.20E-14 
    1.18E+00    1.80E+03    3.60E+03    7.92E-01         3.41E-08   2.58E-08   8.81E-09   9.69E-10   2.85E-11   2.07E-13 
    1.27E+00    1.80E+03    3.60E+03    8.03E-01         6.66E-08   5.00E-08   1.71E-08   1.92E-09   6.00E-11   4.79E-13 
    1.37E+00    1.80E+03    3.60E+03    8.16E-01         1.32E-07   9.85E-08   3.35E-08   3.87E-09   1.29E-10   1.14E-12 
    1.49E+00    1.80E+03    3.60E+03    8.31E-01         2.64E-07   1.96E-07   6.64E-08   7.87E-09   2.78E-10   2.74E-12 
    1.62E+00    1.80E+03    3.60E+03    8.48E-01         5.29E-07   3.89E-07   1.32E-07   1.60E-08   6.05E-10   6.61E-12 
    1.77E+00    1.80E+03    3.60E+03    8.68E-01         1.05E-06   7.68E-07   2.59E-07   3.24E-08   1.31E-09   1.60E-11 
    1.95E+00    1.80E+03    3.60E+03    8.92E-01         2.07E-06   1.50E-06   5.03E-07   6.45E-08   2.78E-09   3.79E-11 
    2.15E+00    1.80E+03    3.60E+03    9.19E-01         3.97E-06   2.85E-06   9.55E-07   1.26E-07   5.78E-09   8.78E-11 
    2.38E+00    1.80E+03    3.60E+03    9.52E-01         7.40E-06   5.28E-06   1.76E-06   2.37E-07   1.16E-08   1.96E-10 
    2.64E+00    1.80E+03    3.60E+03    9.90E-01         1.33E-05   9.44E-06   3.14E-06   4.32E-07   2.25E-08   4.20E-10 
    2.94E+00    1.80E+03    3.60E+03    1.03E+00         2.30E-05   1.62E-05   5.37E-06   7.55E-07   4.15E-08   8.53E-10 
    3.29E+00    1.80E+03    3.60E+03    1.09E+00         3.80E-05   2.66E-05   8.80E-06   1.26E-06   7.28E-08   1.63E-09 
    3.68E+00    1.80E+03    3.60E+03    1.15E+00         5.97E-05   4.17E-05   1.37E-05   1.99E-06   1.21E-07   2.92E-09 
    4.13E+00    1.80E+03    3.60E+03    1.22E+00         8.92E-05   6.20E-05   2.04E-05   3.00E-06   1.88E-07   4.89E-09 
    4.65E+00    1.80E+03    3.60E+03    1.30E+00         1.27E-04   8.77E-05   2.87E-05   4.27E-06   2.77E-07   7.65E-09 
    5.24E+00    1.80E+03    3.60E+03    1.40E+00         1.70E-04   1.18E-04   3.85E-05   5.77E-06   3.85E-07   1.12E-08 
    5.92E+00    1.80E+03    3.60E+03    1.51E+00         2.18E-04   1.50E-04   4.90E-05   7.40E-06   5.04E-07   1.52E-08 
    6.69E+00    1.80E+03    3.60E+03    1.64E+00         2.65E-04   1.82E-04   5.94E-05   9.01E-06   6.25E-07   1.95E-08 
    7.58E+00    1.80E+03    3.60E+03    1.79E+00         3.07E-04   2.11E-04   6.88E-05   1.05E-05   7.35E-07   2.35E-08 
    8.59E+00    1.80E+03    3.60E+03    1.97E+00         3.40E-04   2.34E-04   7.62E-05   1.16E-05   8.24E-07   2.69E-08 
    9.75E+00    1.80E+03    3.60E+03    2.17E+00         3.62E-04   2.49E-04   8.09E-05   1.24E-05   8.83E-07   2.92E-08 
    1.11E+01    1.81E+03    3.60E+03    2.41E+00         3.71E-04   2.55E-04   8.28E-05   1.27E-05   9.09E-07   3.04E-08 
    1.26E+01    1.81E+03    3.60E+03    2.68E+00         3.66E-04   2.52E-04   8.18E-05   1.25E-05   9.02E-07   3.04E-08 
    1.43E+01    1.81E+03    3.60E+03    2.99E+00         3.51E-04   2.41E-04   7.83E-05   1.20E-05   8.65E-07   2.93E-08 
    1.63E+01    1.81E+03    3.60E+03    3.34E+00         3.26E-04   2.24E-04   7.28E-05   1.12E-05   8.07E-07   2.74E-08 
    1.86E+01    1.81E+03    3.60E+03    3.75E+00         2.96E-04   2.04E-04   6.61E-05   1.01E-05   7.33E-07   2.50E-08 
    2.12E+01    1.81E+03    3.60E+03    4.22E+00         2.63E-04   1.81E-04   5.87E-05   9.00E-06   6.52E-07   2.22E-08 
    2.42E+01    1.81E+03    3.60E+03    4.76E+00         2.29E-04   1.58E-04   5.11E-05   7.84E-06   5.68E-07   1.94E-08 
    2.76E+01    1.81E+03    3.60E+03    5.37E+00         1.96E-04   1.35E-04   4.38E-05   6.71E-06   4.86E-07   1.66E-08 
    3.15E+01    1.82E+03    3.60E+03    6.08E+00         1.66E-04   1.14E-04   3.69E-05   5.66E-06   4.10E-07   1.40E-08 
    3.60E+01    1.82E+03    3.60E+03    6.89E+00         1.38E-04   9.47E-05   3.08E-05   4.72E-06   3.42E-07   1.17E-08 
    4.11E+01    1.82E+03    3.60E+03    7.81E+00         1.14E-04   7.80E-05   2.53E-05   3.89E-06   2.81E-07   9.63E-09 
    4.70E+01    1.82E+03    3.60E+03    8.87E+00         9.27E-05   6.37E-05   2.07E-05   3.17E-06   2.30E-07   7.85E-09 
    5.37E+01    1.83E+03    3.60E+03    1.01E+01         7.50E-05   5.15E-05   1.67E-05   2.57E-06   1.86E-07   6.34E-09 
1 
 
time averaged (tav = 3600. s) volume concentration:  maximum concentration (volume fraction) along centerline. 
 
 
    downwind                 maximum    time of      cloud 
    distance     height   concentration max conc    duration 
      x (m)       z (m)     c(x,0,z)       (s)         (s) 
   -6.23E-01    0.00E+00    0.00E+00    1.80E+03    3.60E+03 
   -4.98E-01    0.00E+00    1.59E-02    1.80E+03    3.60E+03 
   -3.74E-01    0.00E+00    1.85E-02    1.80E+03    3.60E+03 
   -2.49E-01    0.00E+00    2.01E-02    1.80E+03    3.60E+03 
   -1.25E-01    0.00E+00    2.12E-02    1.80E+03    3.60E+03 
   -5.22E-08    0.00E+00    2.21E-02    1.80E+03    3.60E+03 
    1.25E-01    0.00E+00    2.28E-02    1.80E+03    3.60E+03 
    2.49E-01    0.00E+00    2.34E-02    1.80E+03    3.60E+03 
    3.74E-01    0.00E+00    2.39E-02    1.80E+03    3.60E+03 
    4.98E-01    0.00E+00    2.42E-02    1.80E+03    3.60E+03 
    6.23E-01    0.00E+00    2.45E-02    1.80E+03    3.60E+03 
    6.32E-01    0.00E+00    2.43E-02    1.80E+03    3.60E+03 
    6.42E-01    0.00E+00    2.42E-02    1.80E+03    3.60E+03 
    6.54E-01    0.00E+00    2.40E-02    1.80E+03    3.60E+03 
    6.68E-01    0.00E+00    2.37E-02    1.80E+03    3.60E+03 
    6.83E-01    0.00E+00    2.35E-02    1.80E+03    3.60E+03 
    7.01E-01    0.00E+00    2.32E-02    1.80E+03    3.60E+03 
    7.21E-01    0.00E+00    2.29E-02    1.80E+03    3.60E+03 
    7.44E-01    0.00E+00    2.25E-02    1.80E+03    3.60E+03 
    7.71E-01    0.00E+00    2.21E-02    1.80E+03    3.60E+03 
    8.01E-01    0.00E+00    2.17E-02    1.80E+03    3.60E+03 
    8.36E-01    0.00E+00    2.12E-02    1.80E+03    3.60E+03 
    8.75E-01    0.00E+00    2.07E-02    1.80E+03    3.60E+03 
    9.21E-01    0.00E+00    2.02E-02    1.80E+03    3.60E+03 
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    9.73E-01    0.00E+00    1.95E-02    1.80E+03    3.60E+03 
    1.03E+00    0.00E+00    1.89E-02    1.80E+03    3.60E+03 
    1.10E+00    0.00E+00    1.82E-02    1.80E+03    3.60E+03 
    1.18E+00    0.00E+00    1.74E-02    1.80E+03    3.60E+03 
    1.27E+00    0.00E+00    1.66E-02    1.80E+03    3.60E+03 
    1.37E+00    0.00E+00    1.58E-02    1.80E+03    3.60E+03 
    1.49E+00    0.00E+00    1.49E-02    1.80E+03    3.60E+03 
    1.62E+00    0.00E+00    1.39E-02    1.80E+03    3.60E+03 
    1.77E+00    0.00E+00    1.30E-02    1.80E+03    3.60E+03 
    1.95E+00    0.00E+00    1.20E-02    1.80E+03    3.60E+03 
    2.15E+00    0.00E+00    1.10E-02    1.80E+03    3.60E+03 
    2.38E+00    0.00E+00    1.01E-02    1.80E+03    3.60E+03 
    2.64E+00    0.00E+00    9.09E-03    1.80E+03    3.60E+03 
    2.94E+00    0.00E+00    8.15E-03    1.80E+03    3.60E+03 
    3.29E+00    0.00E+00    7.23E-03    1.80E+03    3.60E+03 
    3.68E+00    0.00E+00    6.36E-03    1.80E+03    3.60E+03 
    4.13E+00    0.00E+00    5.55E-03    1.80E+03    3.60E+03 
    4.65E+00    0.00E+00    4.79E-03    1.80E+03    3.60E+03 
    5.24E+00    0.00E+00    4.10E-03    1.80E+03    3.60E+03 
    5.92E+00    0.00E+00    3.48E-03    1.80E+03    3.60E+03 
    6.69E+00    0.00E+00    2.93E-03    1.80E+03    3.60E+03 
    7.58E+00    0.00E+00    2.44E-03    1.80E+03    3.60E+03 
    8.59E+00    0.00E+00    2.02E-03    1.80E+03    3.60E+03 
    9.75E+00    0.00E+00    1.66E-03    1.80E+03    3.60E+03 
    1.11E+01    0.00E+00    1.36E-03    1.81E+03    3.60E+03 
    1.26E+01    0.00E+00    1.10E-03    1.81E+03    3.60E+03 
    1.43E+01    0.00E+00    8.93E-04    1.81E+03    3.60E+03 
    1.63E+01    0.00E+00    7.18E-04    1.81E+03    3.60E+03 
    1.86E+01    0.00E+00    5.75E-04    1.81E+03    3.60E+03 
    2.12E+01    0.00E+00    4.58E-04    1.81E+03    3.60E+03 
    2.42E+01    0.00E+00    3.64E-04    1.81E+03    3.60E+03 
    2.76E+01    0.00E+00    2.89E-04    1.81E+03    3.60E+03 
    3.15E+01    0.00E+00    2.28E-04    1.82E+03    3.60E+03 
    3.60E+01    0.00E+00    1.80E-04    1.82E+03    3.60E+03 
    4.11E+01    0.00E+00    1.41E-04    1.82E+03    3.60E+03 
    4.70E+01    0.00E+00    1.11E-04    1.82E+03    3.60E+03 
    5.37E+01    0.00E+00    8.71E-05    1.83E+03    3.60E+03 
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SLAB MODELING RESULTS: ALTERNATIVE SCENARIO, DISTANCE TO 200 PPM AMMONIA  
 
 
                               SESSION INFORMATION 
 
                      INPUT DATA FILE NAME :  ALTSM1.DTA               
                      OUTPUT LIST FILE NAME : ALTSM1.LST               
 
 
 
                      GRAPHICS DATA FILE NAME : ALTSM1.DAT               
                      GRAPHICS PLOT FILE NAME : ALTSM1.XZ                
 
 
 
 
 
 
problem input 
 
  idspl =         1 
  ncalc =         1 
  wms   =   .017031 
  cps   =   2170.00 
  tbp   =    240.00 
  cmed0 =       .00 
 
  dhe   =  1370840. 
  cpsl  =   4294.00 
  rhosl =    682.80 
  spb   =   2132.52 
  spc   =    -32.98 
  ts    =    239.00 
  qs    =       .01 
  as    =      1.55 
  tsd   =     3600. 
  qtis  =       .00 
  hs    =       .00 
  tav   =   3600.00 
  xffm  =     27.22 
  zp(1) =      1.50 
  zp(2) =       .00 
  zp(3) =       .00 
  zp(4) =       .00 
  z0    =   .010000 
  za    =     10.00 
  ua    =      3.00 
  ta    =    300.37 
  rh    =     50.00 
  stab  =      4.00 
 
 
release gas properties 
 
 molecular weight of source gas (kg)               - wms  =  1.7031E-02 
 vapor heat capacity, const. p.  (j/kg-k)          - cps  =  2.1700E+03 
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 temperature of source gas (k)                     - ts   =  2.4000E+02 
 density of source gas (kg/m3)                     - rhos =  8.6481E-01 
 boiling point temperature                         - tbp  =  2.4000E+02 
 liquid mass fraction                              - cmed0=  0.0000E+00 
 liquid heat capacity (j/kg-k)                     - cpsl =  4.2940E+03 
 
 heat of vaporization (j/kg)                       - dhe  =  1.3708E+06 
 liquid source density (kg/m3)                     - rhosl=  6.8280E+02 
 saturation pressure constant                      - spa  =  1.0301E+01 
 saturation pressure constant (k)                  - spb  =  2.1325E+03 
 saturation pressure constant (k)                  - spc  = -3.2980E+01 
 
 
spill characteristics 
 
 spill type                                        - idspl=           1 
 mass source rate (kg/s)                           - qs   =  6.8494E-03 
 continuous source duration (s)                    - tsd  =  3.6000E+03 
 continuous source mass (kg)                       - qtcs =  2.4658E+01 
 instantaneous source mass (kg)                    - qtis =  0.0000E+00 
 source area (m2)                                  - as   =  1.5520E+00 
 vertical vapor velocity (m/s)                     - ws   =  5.1031E-03 
 source half width (m)                             - bs   =  6.2290E-01 
 source height (m)                                 - hs   =  0.0000E+00 
 horizontal vapor velocity (m/s)                   - us   =  0.0000E+00 
 
 
field parameters 
 
 concentration averaging time (s)                  - tav  =  3.6000E+03 
 mixing layer height (m)                           - hmx  =  1.0400E+03 
 maximum downwind distrace (m)                     - xffm =  2.7220E+01 
 concentration measurement height (m)              - zp(1)=  1.5000E+00 
                                                   - zp(2)=  0.0000E+00 
                                                   - zp(3)=  0.0000E+00 
                                                   - zp(4)=  0.0000E+00 
 
 
ambient meteorological properties 
 
 molecular weight of ambient air (kg)             - wmae  =  2.8754E-02 
 heat capacity of ambient air at const p. (j/kg-k)- cpaa  =  1.0158E+03 
 density of ambient air (kg/m3)                   - rhoa  =  1.1666E+00 
 ambient measurement height (m)                   - za    =  1.0000E+01 
 ambient atmospheric pressure (pa=n/m2=j/m3)      - pa    =  1.0133E+05 
 ambient wind speed (m/s)                         - ua    =  3.0000E+00 
 ambient temperature (k)                          - ta    =  3.0037E+02 
 relative humidity (percent)                      - rh    =  5.0000E+01 
 ambient friction velocity (m/s)                  - uastr =  1.7831E-01 
 atmospheric stability class value                - stab  =  4.0000E+00 
 inverse monin-obukhov length (1/m)               - ala   =  0.0000E+00 
 surface roughness height (m)                     - z0    =  1.0000E-02 
 
 
additional parameters 
 
 sub-step multiplier                              - ncalc =           1 
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 number of calculational sub-steps                - nssm  =           3 
 acceleration of gravity (m/s2)                   - grav  =  9.8067E+00 
 gas constant (j/mol- k)                          - rr    =  8.3143E+00 
 von karman constant                              - xk    =  4.1000E-01 
1 
 
instantaneous spatially averaged cloud parameters 
 
 
     x        zc         h        bb         b        bbx       bx        cv        rho        t         u        ua 
 -6.23E-01  0.00E+00  0.00E+00  6.23E-01  5.61E-01  6.23E-01  6.23E-01  0.00E+00  1.17E+00  3.00E+02  0.00E+00  0.00E+00 
 -4.98E-01  0.00E+00  1.14E-01  6.32E-01  5.61E-01  6.85E-01  6.85E-01  1.02E-02  1.16E+00  3.00E+02  6.75E-01  6.79E-01 
 -3.74E-01  0.00E+00  1.62E-01  6.39E-01  5.61E-01  7.47E-01  7.47E-01  1.18E-02  1.16E+00  3.00E+02  8.11E-01  8.17E-01 
 -2.49E-01  0.00E+00  2.02E-01  6.46E-01  5.61E-01  8.10E-01  8.10E-01  1.26E-02  1.16E+00  2.99E+02  8.97E-01  9.05E-01 
 -1.25E-01  0.00E+00  2.38E-01  6.53E-01  5.61E-01  8.72E-01  8.72E-01  1.33E-02  1.16E+00  2.99E+02  9.60E-01  9.70E-01 
 -5.22E-08  0.00E+00  2.70E-01  6.60E-01  5.61E-01  9.34E-01  9.34E-01  1.37E-02  1.16E+00  2.99E+02  1.01E+00  1.02E+00 
  1.25E-01  0.00E+00  3.01E-01  6.67E-01  5.61E-01  9.97E-01  9.97E-01  1.40E-02  1.16E+00  2.99E+02  1.05E+00  1.07E+00 
  2.49E-01  0.00E+00  3.29E-01  6.74E-01  5.61E-01  1.06E+00  1.06E+00  1.43E-02  1.16E+00  2.99E+02  1.09E+00  1.10E+00 
  3.74E-01  0.00E+00  3.57E-01  6.81E-01  5.61E-01  1.12E+00  1.12E+00  1.45E-02  1.16E+00  2.99E+02  1.12E+00  1.14E+00 
  4.98E-01  0.00E+00  3.83E-01  6.89E-01  5.61E-01  1.18E+00  1.18E+00  1.47E-02  1.16E+00  2.99E+02  1.15E+00  1.17E+00 
  6.23E-01  0.00E+00  4.09E-01  6.96E-01  5.61E-01  1.25E+00  1.25E+00  1.48E-02  1.16E+00  2.99E+02  1.17E+00  1.19E+00 
  6.31E-01  5.86E-07  4.11E-01  6.96E-01  5.61E-01  1.25E+00  1.25E+00  1.47E-02  1.16E+00  2.99E+02  1.17E+00  1.20E+00 
  6.40E-01  2.64E-06  4.12E-01  6.97E-01  5.61E-01  1.26E+00  1.26E+00  1.46E-02  1.16E+00  2.99E+02  1.17E+00  1.20E+00 
  6.50E-01  6.70E-06  4.14E-01  6.97E-01  5.61E-01  1.27E+00  1.27E+00  1.45E-02  1.16E+00  2.99E+02  1.18E+00  1.20E+00 
  6.62E-01  1.35E-05  4.17E-01  6.98E-01  5.61E-01  1.28E+00  1.28E+00  1.44E-02  1.16E+00  2.99E+02  1.18E+00  1.20E+00 
  6.75E-01  2.38E-05  4.19E-01  6.99E-01  5.61E-01  1.30E+00  1.30E+00  1.43E-02  1.16E+00  2.99E+02  1.18E+00  1.21E+00 
  6.90E-01  3.89E-05  4.22E-01  7.00E-01  5.61E-01  1.31E+00  1.31E+00  1.41E-02  1.16E+00  2.99E+02  1.18E+00  1.21E+00 
  7.06E-01  6.01E-05  4.25E-01  7.01E-01  5.61E-01  1.33E+00  1.33E+00  1.40E-02  1.16E+00  2.99E+02  1.19E+00  1.21E+00 
  7.25E-01  8.93E-05  4.29E-01  7.02E-01  5.61E-01  1.35E+00  1.35E+00  1.38E-02  1.16E+00  2.99E+02  1.19E+00  1.21E+00 
  7.46E-01  1.29E-04  4.33E-01  7.03E-01  5.61E-01  1.37E+00  1.37E+00  1.36E-02  1.16E+00  2.99E+02  1.19E+00  1.22E+00 
  7.70E-01  1.81E-04  4.37E-01  7.04E-01  5.61E-01  1.39E+00  1.39E+00  1.34E-02  1.16E+00  2.99E+02  1.20E+00  1.22E+00 
  7.97E-01  2.49E-04  4.42E-01  7.06E-01  5.61E-01  1.42E+00  1.42E+00  1.32E-02  1.16E+00  2.99E+02  1.20E+00  1.23E+00 
  8.28E-01  3.38E-04  4.48E-01  7.07E-01  5.61E-01  1.45E+00  1.45E+00  1.29E-02  1.16E+00  2.99E+02  1.21E+00  1.23E+00 
  8.62E-01  4.52E-04  4.54E-01  7.09E-01  5.61E-01  1.48E+00  1.48E+00  1.26E-02  1.16E+00  2.99E+02  1.22E+00  1.24E+00 
  9.01E-01  5.98E-04  4.61E-01  7.12E-01  5.61E-01  1.52E+00  1.52E+00  1.23E-02  1.16E+00  3.00E+02  1.22E+00  1.24E+00 
  9.45E-01  7.83E-04  4.68E-01  7.14E-01  5.61E-01  1.57E+00  1.57E+00  1.20E-02  1.16E+00  3.00E+02  1.23E+00  1.25E+00 
  9.94E-01  1.02E-03  4.77E-01  7.17E-01  5.61E-01  1.62E+00  1.62E+00  1.17E-02  1.16E+00  3.00E+02  1.24E+00  1.26E+00 
  1.05E+00  1.31E-03  4.87E-01  7.20E-01  5.61E-01  1.67E+00  1.67E+00  1.13E-02  1.16E+00  3.00E+02  1.25E+00  1.27E+00 
  1.11E+00  1.67E-03  4.98E-01  7.24E-01  5.61E-01  1.74E+00  1.74E+00  1.09E-02  1.16E+00  3.00E+02  1.26E+00  1.28E+00 
  1.18E+00  2.11E-03  5.10E-01  7.28E-01  5.61E-01  1.81E+00  1.81E+00  1.05E-02  1.16E+00  3.00E+02  1.27E+00  1.29E+00 
  1.26E+00  2.66E-03  5.23E-01  7.32E-01  5.61E-01  1.89E+00  1.89E+00  1.01E-02  1.16E+00  3.00E+02  1.28E+00  1.30E+00 
  1.36E+00  3.32E-03  5.38E-01  7.38E-01  5.61E-01  1.98E+00  1.98E+00  9.64E-03  1.16E+00  3.00E+02  1.29E+00  1.31E+00 
  1.46E+00  4.13E-03  5.55E-01  7.43E-01  5.61E-01  2.08E+00  2.08E+00  9.18E-03  1.16E+00  3.00E+02  1.31E+00  1.32E+00 
  1.57E+00  5.10E-03  5.74E-01  7.50E-01  5.61E-01  2.20E+00  2.20E+00  8.71E-03  1.16E+00  3.00E+02  1.32E+00  1.34E+00 
  1.70E+00  6.26E-03  5.94E-01  7.57E-01  5.61E-01  2.33E+00  2.33E+00  8.23E-03  1.16E+00  3.00E+02  1.34E+00  1.35E+00 
  1.85E+00  7.64E-03  6.17E-01  7.66E-01  5.61E-01  2.47E+00  2.47E+00  7.74E-03  1.16E+00  3.00E+02  1.35E+00  1.37E+00 
  2.02E+00  9.27E-03  6.43E-01  7.75E-01  5.61E-01  2.64E+00  2.64E+00  7.25E-03  1.17E+00  3.00E+02  1.37E+00  1.39E+00 
  2.20E+00  1.12E-02  6.71E-01  7.86E-01  5.61E-01  2.83E+00  2.83E+00  6.76E-03  1.17E+00  3.00E+02  1.39E+00  1.40E+00 
  2.42E+00  1.34E-02  7.02E-01  7.98E-01  5.61E-01  3.04E+00  3.04E+00  6.27E-03  1.17E+00  3.00E+02  1.41E+00  1.42E+00 
  2.65E+00  1.60E-02  7.36E-01  8.11E-01  5.61E-01  3.28E+00  3.28E+00  5.79E-03  1.17E+00  3.00E+02  1.43E+00  1.44E+00 
  2.92E+00  1.90E-02  7.74E-01  8.27E-01  5.60E-01  3.55E+00  3.55E+00  5.33E-03  1.17E+00  3.00E+02  1.45E+00  1.46E+00 
  3.23E+00  2.25E-02  8.16E-01  8.44E-01  5.60E-01  3.85E+00  3.85E+00  4.87E-03  1.17E+00  3.00E+02  1.48E+00  1.49E+00 
  3.57E+00  2.64E-02  8.62E-01  8.63E-01  5.60E-01  4.20E+00  4.20E+00  4.44E-03  1.17E+00  3.00E+02  1.50E+00  1.51E+00 
  3.96E+00  3.08E-02  9.13E-01  8.85E-01  5.60E-01  4.58E+00  4.58E+00  4.02E-03  1.17E+00  3.00E+02  1.52E+00  1.54E+00 
  4.40E+00  3.58E-02  9.69E-01  9.10E-01  5.60E-01  5.02E+00  5.02E+00  3.62E-03  1.17E+00  3.00E+02  1.55E+00  1.56E+00 
  4.89E+00  4.14E-02  1.03E+00  9.38E-01  5.60E-01  5.52E+00  5.52E+00  3.25E-03  1.17E+00  3.00E+02  1.58E+00  1.59E+00 
  5.45E+00  4.77E-02  1.10E+00  9.70E-01  5.60E-01  6.07E+00  6.07E+00  2.90E-03  1.17E+00  3.00E+02  1.60E+00  1.61E+00 
  6.08E+00  5.46E-02  1.17E+00  1.01E+00  5.60E-01  6.70E+00  6.70E+00  2.58E-03  1.17E+00  3.00E+02  1.63E+00  1.64E+00 
  6.79E+00  6.22E-02  1.25E+00  1.05E+00  5.60E-01  7.41E+00  7.41E+00  2.28E-03  1.17E+00  3.00E+02  1.66E+00  1.67E+00 
  7.59E+00  7.06E-02  1.34E+00  1.09E+00  5.60E-01  8.22E+00  8.22E+00  2.00E-03  1.17E+00  3.00E+02  1.69E+00  1.70E+00 
  8.50E+00  7.96E-02  1.44E+00  1.14E+00  5.60E-01  9.12E+00  9.12E+00  1.75E-03  1.17E+00  3.00E+02  1.72E+00  1.73E+00 
  9.52E+00  8.95E-02  1.55E+00  1.20E+00  5.60E-01  1.01E+01  1.01E+01  1.52E-03  1.17E+00  3.00E+02  1.75E+00  1.76E+00 
  1.07E+01  1.00E-01  1.66E+00  1.26E+00  5.60E-01  1.13E+01  1.13E+01  1.32E-03  1.17E+00  3.00E+02  1.78E+00  1.79E+00 
  1.20E+01  1.11E-01  1.79E+00  1.34E+00  5.60E-01  1.26E+01  1.26E+01  1.14E-03  1.17E+00  3.00E+02  1.82E+00  1.83E+00 
  1.34E+01  1.24E-01  1.94E+00  1.42E+00  5.60E-01  1.41E+01  1.41E+01  9.75E-04  1.17E+00  3.00E+02  1.85E+00  1.86E+00 
  1.51E+01  1.36E-01  2.09E+00  1.51E+00  5.60E-01  1.57E+01  1.57E+01  8.32E-04  1.17E+00  3.00E+02  1.88E+00  1.89E+00 
  1.70E+01  1.50E-01  2.26E+00  1.62E+00  5.60E-01  1.76E+01  1.76E+01  7.07E-04  1.17E+00  3.00E+02  1.92E+00  1.92E+00 
  1.91E+01  1.64E-01  2.45E+00  1.74E+00  5.60E-01  1.97E+01  1.97E+01  5.97E-04  1.17E+00  3.00E+02  1.95E+00  1.96E+00 
  2.15E+01  1.79E-01  2.65E+00  1.87E+00  5.60E-01  2.21E+01  2.21E+01  5.03E-04  1.17E+00  3.00E+02  1.99E+00  1.99E+00 
  2.42E+01  1.95E-01  2.87E+00  2.02E+00  5.60E-01  2.48E+01  2.48E+01  4.22E-04  1.17E+00  3.00E+02  2.02E+00  2.03E+00 
  2.72E+01  2.11E-01  3.12E+00  2.19E+00  5.60E-01  2.78E+01  2.78E+01  3.52E-04  1.17E+00  3.00E+02  2.06E+00  2.06E+00 
1 
 
     x        cm        cmv       cmda      cmw       cmwv      wc        vg        ug         w         v        vx 
 -6.23E-01  0.00E+00  0.00E+00  9.88E-01  1.18E-02  1.18E-02  0.00E+00  0.00E+00  0.00E+00  7.34E-01  9.76E-02  0.00E+00 
 -4.98E-01  6.08E-03  6.08E-03  9.82E-01  1.18E-02  1.18E-02  0.00E+00  0.00E+00  0.00E+00  2.72E-01  2.20E-02  2.01E-01 
 -3.74E-01  7.00E-03  7.00E-03  9.81E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  2.38E-01  2.65E-02  2.17E-01 
 -2.49E-01  7.53E-03  7.53E-03  9.81E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  2.20E-01  2.94E-02  2.25E-01 
 -1.25E-01  7.89E-03  7.89E-03  9.80E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  2.09E-01  3.15E-02  2.30E-01 
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 -5.22E-08  8.16E-03  8.16E-03  9.80E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  2.01E-01  3.32E-02  2.34E-01 
  1.25E-01  8.37E-03  8.37E-03  9.80E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  1.95E-01  3.46E-02  2.37E-01 
  2.49E-01  8.53E-03  8.53E-03  9.80E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  1.90E-01  3.59E-02  2.39E-01 
  3.74E-01  8.65E-03  8.65E-03  9.80E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  1.85E-01  3.70E-02  2.41E-01 
  4.98E-01  8.75E-03  8.75E-03  9.80E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  1.82E-01  3.79E-02  2.42E-01 
  6.23E-01  8.84E-03  8.84E-03  9.79E-01  1.17E-02  1.17E-02  0.00E+00  0.00E+00  0.00E+00  1.78E-01  3.88E-02  2.44E-01 
  6.31E-01  8.79E-03  8.79E-03  9.79E-01  1.17E-02  1.17E-02  1.70E-04  0.00E+00  0.00E+00  1.78E-01  3.89E-02  2.44E-01 
  6.40E-01  8.73E-03  8.73E-03  9.80E-01  1.17E-02  1.17E-02  3.60E-04  0.00E+00  0.00E+00  1.78E-01  3.89E-02  2.44E-01 
  6.50E-01  8.66E-03  8.66E-03  9.80E-01  1.17E-02  1.17E-02  5.71E-04  0.00E+00  0.00E+00  1.78E-01  3.90E-02  2.44E-01 
  6.62E-01  8.59E-03  8.59E-03  9.80E-01  1.17E-02  1.17E-02  8.06E-04  0.00E+00  0.00E+00  1.77E-01  3.91E-02  2.44E-01 
  6.75E-01  8.51E-03  8.51E-03  9.80E-01  1.17E-02  1.17E-02  1.07E-03  0.00E+00  0.00E+00  1.77E-01  3.92E-02  2.44E-01 
  6.90E-01  8.43E-03  8.43E-03  9.80E-01  1.17E-02  1.17E-02  1.35E-03  0.00E+00  0.00E+00  1.77E-01  3.92E-02  2.44E-01 
  7.06E-01  8.33E-03  8.33E-03  9.80E-01  1.17E-02  1.17E-02  1.67E-03  0.00E+00  0.00E+00  1.76E-01  3.94E-02  2.44E-01 
  7.25E-01  8.22E-03  8.22E-03  9.80E-01  1.17E-02  1.17E-02  2.02E-03  0.00E+00  0.00E+00  1.76E-01  3.95E-02  2.45E-01 
  7.46E-01  8.11E-03  8.11E-03  9.80E-01  1.17E-02  1.17E-02  2.40E-03  0.00E+00  0.00E+00  1.75E-01  3.96E-02  2.45E-01 
  7.70E-01  7.98E-03  7.98E-03  9.80E-01  1.17E-02  1.17E-02  2.82E-03  0.00E+00  0.00E+00  1.75E-01  3.97E-02  2.45E-01 
  7.97E-01  7.84E-03  7.84E-03  9.80E-01  1.17E-02  1.17E-02  3.27E-03  0.00E+00  0.00E+00  1.74E-01  3.99E-02  2.45E-01 
  8.28E-01  7.69E-03  7.69E-03  9.81E-01  1.17E-02  1.17E-02  3.76E-03  0.00E+00  0.00E+00  1.73E-01  4.00E-02  2.45E-01 
  8.62E-01  7.52E-03  7.52E-03  9.81E-01  1.17E-02  1.17E-02  4.29E-03  0.00E+00  0.00E+00  1.73E-01  4.02E-02  2.46E-01 
  9.01E-01  7.34E-03  7.34E-03  9.81E-01  1.17E-02  1.17E-02  4.86E-03  0.00E+00  0.00E+00  1.72E-01  4.04E-02  2.46E-01 
  9.45E-01  7.15E-03  7.15E-03  9.81E-01  1.17E-02  1.17E-02  5.47E-03  0.00E+00  0.00E+00  1.71E-01  4.07E-02  2.46E-01 
  9.94E-01  6.95E-03  6.95E-03  9.81E-01  1.17E-02  1.17E-02  6.12E-03  0.00E+00  0.00E+00  1.70E-01  4.09E-02  2.47E-01 
  1.05E+00  6.73E-03  6.73E-03  9.82E-01  1.17E-02  1.17E-02  6.80E-03  0.00E+00  0.00E+00  1.69E-01  4.12E-02  2.47E-01 
  1.11E+00  6.50E-03  6.50E-03  9.82E-01  1.17E-02  1.17E-02  7.52E-03  0.00E+00  0.00E+00  1.68E-01  4.15E-02  2.48E-01 
  1.18E+00  6.25E-03  6.25E-03  9.82E-01  1.17E-02  1.17E-02  8.26E-03  0.00E+00  0.00E+00  1.67E-01  4.18E-02  2.48E-01 
  1.26E+00  6.00E-03  6.00E-03  9.82E-01  1.18E-02  1.18E-02  9.03E-03  0.00E+00  0.00E+00  1.66E-01  4.22E-02  2.49E-01 
  1.36E+00  5.73E-03  5.73E-03  9.83E-01  1.18E-02  1.18E-02  9.82E-03  0.00E+00  0.00E+00  1.65E-01  4.25E-02  2.49E-01 
  1.46E+00  5.46E-03  5.46E-03  9.83E-01  1.18E-02  1.18E-02  1.06E-02  0.00E+00  0.00E+00  1.64E-01  4.30E-02  2.50E-01 
  1.57E+00  5.18E-03  5.18E-03  9.83E-01  1.18E-02  1.18E-02  1.14E-02  0.00E+00  0.00E+00  1.63E-01  4.34E-02  2.50E-01 
  1.70E+00  4.89E-03  4.89E-03  9.83E-01  1.18E-02  1.18E-02  1.22E-02  0.00E+00  0.00E+00  1.61E-01  4.39E-02  2.51E-01 
  1.85E+00  4.60E-03  4.60E-03  9.84E-01  1.18E-02  1.18E-02  1.30E-02  0.00E+00  0.00E+00  1.60E-01  4.44E-02  2.51E-01 
  2.02E+00  4.31E-03  4.31E-03  9.84E-01  1.18E-02  1.18E-02  1.37E-02  0.00E+00  0.00E+00  1.58E-01  4.50E-02  2.52E-01 
  2.20E+00  4.01E-03  4.01E-03  9.84E-01  1.18E-02  1.18E-02  1.45E-02  0.00E+00  0.00E+00  1.57E-01  4.55E-02  2.53E-01 
  2.42E+00  3.72E-03  3.72E-03  9.84E-01  1.18E-02  1.18E-02  1.51E-02  0.00E+00  0.00E+00  1.55E-01  4.62E-02  2.53E-01 
  2.65E+00  3.44E-03  3.44E-03  9.85E-01  1.18E-02  1.18E-02  1.57E-02  0.00E+00  0.00E+00  1.53E-01  4.68E-02  2.54E-01 
  2.92E+00  3.16E-03  3.16E-03  9.85E-01  1.18E-02  1.18E-02  1.63E-02  0.00E+00  0.00E+00  1.52E-01  4.75E-02  2.55E-01 
  3.23E+00  2.89E-03  2.89E-03  9.85E-01  1.18E-02  1.18E-02  1.68E-02  0.00E+00  0.00E+00  1.50E-01  4.82E-02  2.56E-01 
  3.57E+00  2.63E-03  2.63E-03  9.86E-01  1.18E-02  1.18E-02  1.72E-02  0.00E+00  0.00E+00  1.48E-01  4.90E-02  2.56E-01 
  3.96E+00  2.39E-03  2.39E-03  9.86E-01  1.18E-02  1.18E-02  1.75E-02  0.00E+00  0.00E+00  1.46E-01  4.98E-02  2.57E-01 
  4.40E+00  2.15E-03  2.15E-03  9.86E-01  1.18E-02  1.18E-02  1.77E-02  0.00E+00  0.00E+00  1.44E-01  5.06E-02  2.58E-01 
  4.89E+00  1.93E-03  1.93E-03  9.86E-01  1.18E-02  1.18E-02  1.78E-02  0.00E+00  0.00E+00  1.42E-01  5.14E-02  2.58E-01 
  5.45E+00  1.72E-03  1.72E-03  9.86E-01  1.18E-02  1.18E-02  1.78E-02  0.00E+00  0.00E+00  1.40E-01  5.23E-02  2.59E-01 
  6.08E+00  1.53E-03  1.53E-03  9.87E-01  1.18E-02  1.18E-02  1.77E-02  0.00E+00  0.00E+00  1.38E-01  5.32E-02  2.60E-01 
  6.79E+00  1.35E-03  1.35E-03  9.87E-01  1.18E-02  1.18E-02  1.76E-02  0.00E+00  0.00E+00  1.36E-01  5.42E-02  2.60E-01 
  7.59E+00  1.19E-03  1.19E-03  9.87E-01  1.18E-02  1.18E-02  1.73E-02  0.00E+00  0.00E+00  1.34E-01  5.51E-02  2.61E-01 
  8.50E+00  1.04E-03  1.04E-03  9.87E-01  1.18E-02  1.18E-02  1.69E-02  0.00E+00  0.00E+00  1.32E-01  5.61E-02  2.62E-01 
  9.52E+00  9.03E-04  9.03E-04  9.87E-01  1.18E-02  1.18E-02  1.65E-02  0.00E+00  0.00E+00  1.31E-01  5.71E-02  2.62E-01 
  1.07E+01  7.82E-04  7.82E-04  9.87E-01  1.18E-02  1.18E-02  1.60E-02  0.00E+00  0.00E+00  1.29E-01  5.81E-02  2.63E-01 
  1.20E+01  6.74E-04  6.74E-04  9.88E-01  1.18E-02  1.18E-02  1.54E-02  0.00E+00  0.00E+00  1.27E-01  5.91E-02  2.63E-01 
  1.34E+01  5.78E-04  5.78E-04  9.88E-01  1.18E-02  1.18E-02  1.48E-02  0.00E+00  0.00E+00  1.25E-01  6.01E-02  2.64E-01 
  1.51E+01  4.93E-04  4.93E-04  9.88E-01  1.18E-02  1.18E-02  1.41E-02  0.00E+00  0.00E+00  1.23E-01  6.12E-02  2.64E-01 
  1.70E+01  4.19E-04  4.19E-04  9.88E-01  1.18E-02  1.18E-02  1.34E-02  0.00E+00  0.00E+00  1.21E-01  6.23E-02  2.65E-01 
  1.91E+01  3.54E-04  3.54E-04  9.88E-01  1.18E-02  1.18E-02  1.27E-02  0.00E+00  0.00E+00  1.19E-01  6.33E-02  2.65E-01 
  2.15E+01  2.98E-04  2.98E-04  9.88E-01  1.18E-02  1.18E-02  1.19E-02  0.00E+00  0.00E+00  1.18E-01  6.44E-02  2.66E-01 
  2.42E+01  2.50E-04  2.50E-04  9.88E-01  1.18E-02  1.18E-02  1.12E-02  0.00E+00  0.00E+00  1.16E-01  6.55E-02  2.66E-01 
  2.72E+01  2.09E-04  2.09E-04  9.88E-01  1.18E-02  1.18E-02  1.05E-02  0.00E+00  0.00E+00  1.14E-01  6.66E-02  2.67E-01 
1 
 
time averaged (tav = 3600. s) volume concentration:  concentration contour parameters 
 
c(x,y,z,t) = cc(x) * (erf(xa)-erf(xb)) * (erf(ya)-erf(yb)) * (exp(-za*za)+exp(-zb*zb)) 
 
   c(x,y,z,t) = concentration (volume fraction) at (x,y,z,t) 
            x = downwind distance (m) 
            y = crosswind horizontal distance (m) 
            z = height (m) 
            t = time (s) 
 
          erf = error functon 
           xa = (x-xc+bx)/(sr2*betax) 
           xb = (x-xc-bx)/(sr2*betax) 
           ya = (y+b)/(sr2*betac) 
           yb = (y-b)/(sr2*betac) 
          exp = exponential function 
           za = (z-zc)/(sr2*sig) 
           zb = (z+zc)/(sr2*sig) 
          sr2 = sqrt(2.0) 
 
     x        cc(x)     b(x)    betac(x)    zc(x)    sig(x)                t        xc(t)     bx(t)   betax(t) 
 -6.23E-01  0.00E+00  5.61E-01  1.57E-01  0.00E+00  0.00E+00            3.51E-01  0.00E+00  6.23E-01  5.09E-03 
 -4.98E-01  1.99E-03  5.61E-01  1.68E-01  0.00E+00  6.56E-02            4.17E-01  6.23E-02  6.85E-01  5.60E-03 
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 -3.74E-01  2.32E-03  5.61E-01  1.78E-01  0.00E+00  9.37E-02            4.84E-01  1.25E-01  7.47E-01  6.10E-03 
 -2.49E-01  2.53E-03  5.61E-01  1.89E-01  0.00E+00  1.17E-01            5.59E-01  1.87E-01  8.10E-01  6.61E-03 
 -1.25E-01  2.69E-03  5.61E-01  1.99E-01  0.00E+00  1.37E-01            6.35E-01  2.49E-01  8.72E-01  7.12E-03 
 -5.22E-08  2.82E-03  5.61E-01  2.11E-01  0.00E+00  1.56E-01            7.20E-01  3.11E-01  9.34E-01  7.63E-03 
  1.25E-01  2.94E-03  5.61E-01  2.22E-01  0.00E+00  1.74E-01            8.04E-01  3.74E-01  9.97E-01  8.14E-03 
  2.49E-01  3.05E-03  5.61E-01  2.33E-01  0.00E+00  1.90E-01            8.98E-01  4.36E-01  1.06E+00  8.64E-03 
  3.74E-01  3.15E-03  5.61E-01  2.45E-01  0.00E+00  2.06E-01            9.91E-01  4.98E-01  1.12E+00  9.16E-03 
  4.98E-01  3.24E-03  5.61E-01  2.57E-01  0.00E+00  2.21E-01            1.09E+00  5.61E-01  1.18E+00  9.66E-03 
  6.23E-01  3.33E-03  5.61E-01  2.69E-01  0.00E+00  2.36E-01            1.20E+00  6.23E-01  1.25E+00  1.02E-02 
  6.31E-01  3.31E-03  5.61E-01  2.69E-01  5.86E-07  2.37E-01            1.21E+00  6.31E-01  1.25E+00  1.02E-02 
  6.40E-01  3.30E-03  5.61E-01  2.70E-01  2.64E-06  2.38E-01            1.22E+00  6.40E-01  1.26E+00  1.03E-02 
  6.50E-01  3.28E-03  5.61E-01  2.71E-01  6.70E-06  2.39E-01            1.24E+00  6.50E-01  1.27E+00  1.04E-02 
  6.62E-01  3.26E-03  5.61E-01  2.72E-01  1.35E-05  2.41E-01            1.26E+00  6.62E-01  1.28E+00  1.05E-02 
  6.75E-01  3.23E-03  5.61E-01  2.74E-01  2.38E-05  2.42E-01            1.28E+00  6.75E-01  1.30E+00  1.06E-02 
  6.90E-01  3.21E-03  5.61E-01  2.75E-01  3.89E-05  2.44E-01            1.31E+00  6.90E-01  1.31E+00  1.07E-02 
  7.06E-01  3.18E-03  5.61E-01  2.77E-01  6.01E-05  2.45E-01            1.34E+00  7.06E-01  1.33E+00  1.09E-02 
  7.25E-01  3.15E-03  5.61E-01  2.79E-01  8.93E-05  2.48E-01            1.37E+00  7.25E-01  1.35E+00  1.10E-02 
  7.46E-01  3.11E-03  5.61E-01  2.81E-01  1.29E-04  2.50E-01            1.40E+00  7.46E-01  1.37E+00  1.12E-02 
  7.70E-01  3.08E-03  5.61E-01  2.83E-01  1.81E-04  2.52E-01            1.44E+00  7.70E-01  1.39E+00  1.14E-02 
  7.97E-01  3.03E-03  5.61E-01  2.86E-01  2.49E-04  2.55E-01            1.49E+00  7.97E-01  1.42E+00  1.16E-02 
  8.28E-01  2.99E-03  5.61E-01  2.89E-01  3.38E-04  2.58E-01            1.54E+00  8.28E-01  1.45E+00  1.18E-02 
  8.62E-01  2.94E-03  5.61E-01  2.92E-01  4.52E-04  2.62E-01            1.60E+00  8.62E-01  1.48E+00  1.21E-02 
  9.01E-01  2.89E-03  5.61E-01  2.96E-01  5.98E-04  2.66E-01            1.66E+00  9.01E-01  1.52E+00  1.24E-02 
  9.45E-01  2.83E-03  5.61E-01  3.00E-01  7.83E-04  2.70E-01            1.73E+00  9.45E-01  1.57E+00  1.28E-02 
  9.94E-01  2.78E-03  5.61E-01  3.05E-01  1.02E-03  2.75E-01            1.81E+00  9.94E-01  1.62E+00  1.32E-02 
  1.05E+00  2.71E-03  5.61E-01  3.10E-01  1.31E-03  2.80E-01            1.90E+00  1.05E+00  1.67E+00  1.37E-02 
  1.11E+00  2.65E-03  5.61E-01  3.17E-01  1.67E-03  2.86E-01            2.00E+00  1.11E+00  1.74E+00  1.42E-02 
  1.18E+00  2.58E-03  5.61E-01  3.24E-01  2.11E-03  2.93E-01            2.12E+00  1.18E+00  1.81E+00  1.48E-02 
  1.26E+00  2.51E-03  5.61E-01  3.32E-01  2.66E-03  3.01E-01            2.24E+00  1.26E+00  1.89E+00  1.54E-02 
  1.36E+00  2.43E-03  5.61E-01  3.41E-01  3.32E-03  3.09E-01            2.38E+00  1.36E+00  1.98E+00  1.62E-02 
  1.46E+00  2.36E-03  5.61E-01  3.51E-01  4.13E-03  3.18E-01            2.54E+00  1.46E+00  2.08E+00  1.70E-02 
  1.57E+00  2.28E-03  5.61E-01  3.62E-01  5.10E-03  3.28E-01            2.72E+00  1.57E+00  2.20E+00  1.79E-02 
  1.70E+00  2.20E-03  5.61E-01  3.76E-01  6.26E-03  3.39E-01            2.91E+00  1.70E+00  2.33E+00  1.90E-02 
  1.85E+00  2.12E-03  5.61E-01  3.90E-01  7.64E-03  3.52E-01            3.13E+00  1.85E+00  2.47E+00  2.02E-02 
  2.02E+00  2.04E-03  5.61E-01  4.07E-01  9.27E-03  3.66E-01            3.38E+00  2.02E+00  2.64E+00  2.16E-02 
  2.20E+00  1.96E-03  5.61E-01  4.26E-01  1.12E-02  3.81E-01            3.65E+00  2.20E+00  2.83E+00  2.31E-02 
  2.42E+00  1.89E-03  5.61E-01  4.48E-01  1.34E-02  3.97E-01            3.95E+00  2.42E+00  3.04E+00  2.48E-02 
  2.65E+00  1.81E-03  5.61E-01  4.72E-01  1.60E-02  4.16E-01            4.29E+00  2.65E+00  3.28E+00  2.68E-02 
  2.92E+00  1.74E-03  5.60E-01  5.00E-01  1.90E-02  4.36E-01            4.66E+00  2.92E+00  3.55E+00  2.90E-02 
  3.23E+00  1.66E-03  5.60E-01  5.31E-01  2.25E-02  4.58E-01            5.08E+00  3.23E+00  3.85E+00  3.15E-02 
  3.57E+00  1.59E-03  5.60E-01  5.67E-01  2.64E-02  4.82E-01            5.54E+00  3.57E+00  4.20E+00  3.43E-02 
  3.96E+00  1.53E-03  5.60E-01  6.07E-01  3.08E-02  5.09E-01            6.05E+00  3.96E+00  4.58E+00  3.74E-02 
  4.40E+00  1.46E-03  5.60E-01  6.52E-01  3.58E-02  5.39E-01            6.62E+00  4.40E+00  5.02E+00  4.10E-02 
  4.89E+00  1.40E-03  5.60E-01  7.04E-01  4.14E-02  5.71E-01            7.25E+00  4.89E+00  5.52E+00  4.50E-02 
  5.45E+00  1.34E-03  5.60E-01  7.62E-01  4.77E-02  6.06E-01            7.96E+00  5.45E+00  6.07E+00  4.96E-02 
  6.08E+00  1.28E-03  5.60E-01  8.27E-01  5.46E-02  6.45E-01            8.73E+00  6.08E+00  6.70E+00  5.47E-02 
  6.79E+00  1.23E-03  5.60E-01  9.02E-01  6.22E-02  6.87E-01            9.60E+00  6.79E+00  7.41E+00  6.05E-02 
  7.59E+00  1.17E-03  5.60E-01  9.86E-01  7.06E-02  7.34E-01            1.06E+01  7.59E+00  8.22E+00  6.71E-02 
  8.50E+00  1.12E-03  5.60E-01  1.08E+00  7.96E-02  7.85E-01            1.16E+01  8.50E+00  9.12E+00  7.45E-02 
  9.52E+00  1.06E-03  5.60E-01  1.19E+00  8.95E-02  8.42E-01            1.28E+01  9.52E+00  1.01E+01  8.28E-02 
  1.07E+01  1.01E-03  5.60E-01  1.31E+00  1.00E-01  9.03E-01            1.41E+01  1.07E+01  1.13E+01  9.23E-02 
  1.20E+01  9.59E-04  5.60E-01  1.45E+00  1.11E-01  9.71E-01            1.55E+01  1.20E+01  1.26E+01  1.03E-01 
  1.34E+01  9.07E-04  5.60E-01  1.60E+00  1.24E-01  1.05E+00            1.71E+01  1.34E+01  1.41E+01  1.15E-01 
  1.51E+01  8.57E-04  5.60E-01  1.77E+00  1.36E-01  1.13E+00            1.89E+01  1.51E+01  1.57E+01  1.28E-01 
  1.70E+01  8.07E-04  5.60E-01  1.97E+00  1.50E-01  1.22E+00            2.09E+01  1.70E+01  1.76E+01  1.44E-01 
  1.91E+01  7.58E-04  5.60E-01  2.19E+00  1.64E-01  1.32E+00            2.31E+01  1.91E+01  1.97E+01  1.61E-01 
  2.15E+01  7.10E-04  5.60E-01  2.44E+00  1.79E-01  1.43E+00            2.55E+01  2.15E+01  2.21E+01  1.80E-01 
  2.42E+01  6.63E-04  5.60E-01  2.73E+00  1.95E-01  1.55E+00            2.82E+01  2.42E+01  2.48E+01  2.03E-01 
  2.72E+01  6.18E-04  5.60E-01  3.05E+00  2.11E-01  1.68E+00            3.12E+01  2.72E+01  2.78E+01  2.27E-01 
1 
 
time averaged (tav = 3600. s) volume concentration:  concentration in the z =  1.50 plane. 
 
 
    downwind    time of      cloud     effective               average concentration (volume fraction) at (x,y,z) 
    distance    max conc    duration   half width        y/bbc=     y/bbc=     y/bbc=     y/bbc=     y/bbc=     y/bbc= 
      x (m)        (s)         (s)       bbc (m)             0.0        0.5        1.0        1.5        2.0        2.5 
   -6.23E-01    1.80E+03    3.60E+03    6.23E-01         0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00 
   -4.98E-01    1.80E+03    3.60E+03    6.32E-01         0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00 
   -3.74E-01    1.80E+03    3.60E+03    6.40E-01         0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00   0.00E+00 
   -2.49E-01    1.80E+03    3.60E+03    6.49E-01         3.25E-38   2.92E-38   1.04E-38   4.69E-40   1.53E-42   0.00E+00 
   -1.25E-01    1.80E+03    3.60E+03    6.59E-01         2.51E-28   2.22E-28   7.88E-29   4.07E-30   1.89E-32   7.53E-36 
   -5.22E-08    1.80E+03    3.60E+03    6.69E-01         1.88E-22   1.63E-22   5.76E-23   3.37E-24   2.12E-26   1.13E-29 
    1.25E-01    1.80E+03    3.60E+03    6.80E-01         1.37E-18   1.17E-18   4.11E-19   2.68E-20   2.20E-22   2.07E-25 
    2.49E-01    1.80E+03    3.60E+03    6.91E-01         7.19E-16   6.00E-16   2.10E-16   1.51E-17   1.56E-19   1.96E-22 
    3.74E-01    1.80E+03    3.60E+03    7.03E-01         7.32E-14   6.01E-14   2.10E-14   1.64E-15   2.08E-17   3.79E-20 
    4.98E-01    1.80E+03    3.60E+03    7.16E-01         2.53E-12   2.04E-12   7.11E-13   5.96E-14   9.06E-16   2.25E-18 
    6.23E-01    1.80E+03    3.60E+03    7.29E-01         4.12E-11   3.28E-11   1.14E-11   1.02E-12   1.81E-14   5.73E-17 
    6.31E-01    1.80E+03    3.60E+03    7.30E-01         4.90E-11   3.90E-11   1.35E-11   1.21E-12   2.18E-14   6.98E-17 
    6.40E-01    1.80E+03    3.60E+03    7.31E-01         5.79E-11   4.60E-11   1.59E-11   1.44E-12   2.61E-14   8.61E-17 
    6.50E-01    1.80E+03    3.60E+03    7.32E-01         6.96E-11   5.52E-11   1.91E-11   1.73E-12   3.18E-14   1.06E-16 



 27

    6.62E-01    1.80E+03    3.60E+03    7.33E-01         8.53E-11   6.76E-11   2.34E-11   2.13E-12   3.97E-14   1.35E-16 
    6.75E-01    1.80E+03    3.60E+03    7.34E-01         1.07E-10   8.46E-11   2.93E-11   2.68E-12   5.06E-14   1.79E-16 
    6.90E-01    1.80E+03    3.60E+03    7.36E-01         1.37E-10   1.08E-10   3.74E-11   3.45E-12   6.63E-14   2.38E-16 
    7.06E-01    1.80E+03    3.60E+03    7.38E-01         1.79E-10   1.42E-10   4.90E-11   4.55E-12   8.90E-14   3.30E-16 
    7.25E-01    1.80E+03    3.60E+03    7.40E-01         2.42E-10   1.90E-10   6.58E-11   6.17E-12   1.23E-13   4.75E-16 
    7.46E-01    1.80E+03    3.60E+03    7.42E-01         3.31E-10   2.60E-10   8.97E-11   8.49E-12   1.73E-13   6.92E-16 
    7.70E-01    1.80E+03    3.60E+03    7.45E-01         4.65E-10   3.64E-10   1.26E-10   1.20E-11   2.51E-13   1.05E-15 
    7.97E-01    1.80E+03    3.60E+03    7.48E-01         6.72E-10   5.26E-10   1.81E-10   1.75E-11   3.76E-13   1.62E-15 
    8.28E-01    1.80E+03    3.60E+03    7.51E-01         1.00E-09   7.81E-10   2.69E-10   2.63E-11   5.83E-13   2.65E-15 
    8.62E-01    1.80E+03    3.60E+03    7.55E-01         1.54E-09   1.19E-09   4.11E-10   4.08E-11   9.32E-13   4.46E-15 
    9.01E-01    1.80E+03    3.60E+03    7.59E-01         2.43E-09   1.88E-09   6.47E-10   6.51E-11   1.54E-12   7.84E-15 
    9.45E-01    1.80E+03    3.60E+03    7.64E-01         3.95E-09   3.05E-09   1.05E-09   1.07E-10   2.63E-12   1.42E-14 
    9.94E-01    1.80E+03    3.60E+03    7.70E-01         6.61E-09   5.07E-09   1.74E-09   1.81E-10   4.64E-12   2.68E-14 
    1.05E+00    1.80E+03    3.60E+03    7.77E-01         1.13E-08   8.66E-09   2.97E-09   3.14E-10   8.42E-12   5.24E-14 
    1.11E+00    1.80E+03    3.60E+03    7.84E-01         1.99E-08   1.51E-08   5.18E-09   5.59E-10   1.57E-11   1.05E-13 
    1.18E+00    1.80E+03    3.60E+03    7.93E-01         3.57E-08   2.70E-08   9.22E-09   1.02E-09   3.00E-11   2.19E-13 
    1.26E+00    1.80E+03    3.60E+03    8.03E-01         6.51E-08   4.89E-08   1.67E-08   1.88E-09   5.85E-11   4.65E-13 
    1.36E+00    1.80E+03    3.60E+03    8.14E-01         1.20E-07   8.98E-08   3.05E-08   3.51E-09   1.16E-10   1.01E-12 
    1.46E+00    1.80E+03    3.60E+03    8.27E-01         2.24E-07   1.66E-07   5.63E-08   6.63E-09   2.31E-10   2.21E-12 
    1.57E+00    1.80E+03    3.60E+03    8.42E-01         4.18E-07   3.08E-07   1.04E-07   1.26E-08   4.64E-10   4.89E-12 
    1.70E+00    1.80E+03    3.60E+03    8.59E-01         7.77E-07   5.68E-07   1.92E-07   2.37E-08   9.29E-10   1.08E-11 
    1.85E+00    1.80E+03    3.60E+03    8.78E-01         1.43E-06   1.04E-06   3.50E-07   4.43E-08   1.84E-09   2.37E-11 
    2.02E+00    1.80E+03    3.60E+03    9.01E-01         2.60E-06   1.88E-06   6.31E-07   8.16E-08   3.60E-09   5.11E-11 
    2.20E+00    1.80E+03    3.60E+03    9.27E-01         4.64E-06   3.33E-06   1.11E-06   1.47E-07   6.90E-09   1.08E-10 
    2.42E+00    1.80E+03    3.60E+03    9.57E-01         8.08E-06   5.76E-06   1.92E-06   2.59E-07   1.28E-08   2.20E-10 
    2.65E+00    1.80E+03    3.60E+03    9.92E-01         1.36E-05   9.67E-06   3.21E-06   4.43E-07   2.31E-08   4.33E-10 
    2.92E+00    1.80E+03    3.60E+03    1.03E+00         2.23E-05   1.57E-05   5.21E-06   7.31E-07   4.01E-08   8.18E-10 
    3.23E+00    1.80E+03    3.60E+03    1.08E+00         3.51E-05   2.47E-05   8.14E-06   1.16E-06   6.67E-08   1.47E-09 
    3.57E+00    1.80E+03    3.60E+03    1.13E+00         5.33E-05   3.72E-05   1.23E-05   1.77E-06   1.06E-07   2.52E-09 
    3.96E+00    1.80E+03    3.60E+03    1.19E+00         7.75E-05   5.39E-05   1.77E-05   2.60E-06   1.61E-07   4.08E-09 
    4.40E+00    1.80E+03    3.60E+03    1.26E+00         1.08E-04   7.50E-05   2.46E-05   3.64E-06   2.33E-07   6.25E-09 
    4.89E+00    1.80E+03    3.60E+03    1.34E+00         1.45E-04   1.00E-04   3.27E-05   4.89E-06   3.22E-07   9.06E-09 
    5.45E+00    1.80E+03    3.60E+03    1.43E+00         1.85E-04   1.28E-04   4.18E-05   6.29E-06   4.23E-07   1.24E-08 
    6.08E+00    1.80E+03    3.60E+03    1.54E+00         2.28E-04   1.58E-04   5.14E-05   7.76E-06   5.32E-07   1.62E-08 
    6.79E+00    1.80E+03    3.60E+03    1.66E+00         2.70E-04   1.86E-04   6.06E-05   9.20E-06   6.39E-07   2.00E-08 
    7.59E+00    1.80E+03    3.60E+03    1.80E+00         3.08E-04   2.12E-04   6.89E-05   1.05E-05   7.37E-07   2.36E-08 
    8.50E+00    1.80E+03    3.60E+03    1.95E+00         3.38E-04   2.33E-04   7.56E-05   1.15E-05   8.18E-07   2.66E-08 
    9.52E+00    1.81E+03    3.60E+03    2.13E+00         3.59E-04   2.47E-04   8.03E-05   1.23E-05   8.75E-07   2.89E-08 
    1.07E+01    1.81E+03    3.60E+03    2.34E+00         3.69E-04   2.54E-04   8.26E-05   1.26E-05   9.05E-07   3.02E-08 
    1.20E+01    1.81E+03    3.60E+03    2.57E+00         3.69E-04   2.54E-04   8.25E-05   1.26E-05   9.08E-07   3.06E-08 
    1.34E+01    1.81E+03    3.60E+03    2.83E+00         3.60E-04   2.47E-04   8.03E-05   1.23E-05   8.87E-07   3.00E-08 
    1.51E+01    1.81E+03    3.60E+03    3.12E+00         3.42E-04   2.35E-04   7.64E-05   1.17E-05   8.45E-07   2.87E-08 
    1.70E+01    1.81E+03    3.60E+03    3.46E+00         3.18E-04   2.19E-04   7.10E-05   1.09E-05   7.87E-07   2.68E-08 
    1.91E+01    1.81E+03    3.60E+03    3.84E+00         2.90E-04   2.00E-04   6.48E-05   9.93E-06   7.18E-07   2.45E-08 
    2.15E+01    1.81E+03    3.60E+03    4.27E+00         2.60E-04   1.79E-04   5.81E-05   8.90E-06   6.44E-07   2.20E-08 
    2.42E+01    1.81E+03    3.60E+03    4.76E+00         2.30E-04   1.58E-04   5.13E-05   7.86E-06   5.69E-07   1.95E-08 
    2.72E+01    1.82E+03    3.60E+03    5.30E+00         2.00E-04   1.37E-04   4.46E-05   6.84E-06   4.95E-07   1.69E-08 
1 
 
time averaged (tav = 3600. s) volume concentration:  maximum concentration (volume fraction) along centerline. 
 
 
    downwind                 maximum    time of      cloud 
    distance     height   concentration max conc    duration 
      x (m)       z (m)     c(x,0,z)       (s)         (s) 
   -6.23E-01    0.00E+00    0.00E+00    1.80E+03    3.60E+03 
   -4.98E-01    0.00E+00    1.59E-02    1.80E+03    3.60E+03 
   -3.74E-01    0.00E+00    1.85E-02    1.80E+03    3.60E+03 
   -2.49E-01    0.00E+00    2.01E-02    1.80E+03    3.60E+03 
   -1.25E-01    0.00E+00    2.12E-02    1.80E+03    3.60E+03 
   -5.22E-08    0.00E+00    2.21E-02    1.80E+03    3.60E+03 
    1.25E-01    0.00E+00    2.28E-02    1.80E+03    3.60E+03 
    2.49E-01    0.00E+00    2.34E-02    1.80E+03    3.60E+03 
    3.74E-01    0.00E+00    2.39E-02    1.80E+03    3.60E+03 
    4.98E-01    0.00E+00    2.42E-02    1.80E+03    3.60E+03 
    6.23E-01    0.00E+00    2.45E-02    1.80E+03    3.60E+03 
    6.31E-01    0.00E+00    2.43E-02    1.80E+03    3.60E+03 
    6.40E-01    0.00E+00    2.42E-02    1.80E+03    3.60E+03 
    6.50E-01    0.00E+00    2.40E-02    1.80E+03    3.60E+03 
    6.62E-01    0.00E+00    2.38E-02    1.80E+03    3.60E+03 
    6.75E-01    0.00E+00    2.36E-02    1.80E+03    3.60E+03 
    6.90E-01    0.00E+00    2.34E-02    1.80E+03    3.60E+03 
    7.06E-01    0.00E+00    2.31E-02    1.80E+03    3.60E+03 
    7.25E-01    0.00E+00    2.28E-02    1.80E+03    3.60E+03 
    7.46E-01    0.00E+00    2.25E-02    1.80E+03    3.60E+03 
    7.70E-01    0.00E+00    2.22E-02    1.80E+03    3.60E+03 
    7.97E-01    0.00E+00    2.18E-02    1.80E+03    3.60E+03 
    8.28E-01    0.00E+00    2.14E-02    1.80E+03    3.60E+03 
    8.62E-01    0.00E+00    2.09E-02    1.80E+03    3.60E+03 
    9.01E-01    0.00E+00    2.04E-02    1.80E+03    3.60E+03 
    9.45E-01    0.00E+00    1.99E-02    1.80E+03    3.60E+03 
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    9.94E-01    0.00E+00    1.93E-02    1.80E+03    3.60E+03 
    1.05E+00    0.00E+00    1.87E-02    1.80E+03    3.60E+03 
    1.11E+00    0.00E+00    1.81E-02    1.80E+03    3.60E+03 
    1.18E+00    0.00E+00    1.74E-02    1.80E+03    3.60E+03 
    1.26E+00    0.00E+00    1.66E-02    1.80E+03    3.60E+03 
    1.36E+00    0.00E+00    1.59E-02    1.80E+03    3.60E+03 
    1.46E+00    0.00E+00    1.51E-02    1.80E+03    3.60E+03 
    1.57E+00    0.00E+00    1.43E-02    1.80E+03    3.60E+03 
    1.70E+00    0.00E+00    1.34E-02    1.80E+03    3.60E+03 
    1.85E+00    0.00E+00    1.26E-02    1.80E+03    3.60E+03 
    2.02E+00    0.00E+00    1.17E-02    1.80E+03    3.60E+03 
    2.20E+00    0.00E+00    1.08E-02    1.80E+03    3.60E+03 
    2.42E+00    0.00E+00    9.92E-03    1.80E+03    3.60E+03 
    2.65E+00    0.00E+00    9.05E-03    1.80E+03    3.60E+03 
    2.92E+00    0.00E+00    8.20E-03    1.80E+03    3.60E+03 
    3.23E+00    0.00E+00    7.38E-03    1.80E+03    3.60E+03 
    3.57E+00    0.00E+00    6.59E-03    1.80E+03    3.60E+03 
    3.96E+00    0.00E+00    5.84E-03    1.80E+03    3.60E+03 
    4.40E+00    0.00E+00    5.14E-03    1.80E+03    3.60E+03 
    4.89E+00    0.00E+00    4.49E-03    1.80E+03    3.60E+03 
    5.45E+00    0.00E+00    3.89E-03    1.80E+03    3.60E+03 
    6.08E+00    0.00E+00    3.35E-03    1.80E+03    3.60E+03 
    6.79E+00    0.00E+00    2.86E-03    1.80E+03    3.60E+03 
    7.59E+00    0.00E+00    2.43E-03    1.80E+03    3.60E+03 
    8.50E+00    0.00E+00    2.06E-03    1.80E+03    3.60E+03 
    9.52E+00    0.00E+00    1.73E-03    1.81E+03    3.60E+03 
    1.07E+01    0.00E+00    1.44E-03    1.81E+03    3.60E+03 
    1.20E+01    0.00E+00    1.20E-03    1.81E+03    3.60E+03 
    1.34E+01    0.00E+00    9.92E-04    1.81E+03    3.60E+03 
    1.51E+01    0.00E+00    8.18E-04    1.81E+03    3.60E+03 
    1.70E+01    0.00E+00    6.71E-04    1.81E+03    3.60E+03 
    1.91E+01    0.00E+00    5.50E-04    1.81E+03    3.60E+03 
    2.15E+01    0.00E+00    4.48E-04    1.81E+03    3.60E+03 
    2.42E+01    0.00E+00    3.65E-04    1.81E+03    3.60E+03 
    2.72E+01    0.00E+00    2.96E-04    1.82E+03    3.60E+03 
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Socioeconomics 
Description of Minority Status 

 
The analysis of potentially affected minorities is based on data from the 2000 census as 
published by the U.S. Department of Commerce (DOC, 2001).  In order to interpret the 
analysis correctly, the information provided in Table 5.12-6 requires clarification.  The 
federal government considers race and Hispanic origin to be two separate and distinct 
concepts (DOC, 2001).  Hispanics may be of any race; the term refers primarily to 
culture, and secondarily to race.  Specifically, the Federal Office of Management and 
Budget (OMB) defines an Hispanic or Latino as “a person of Cuban, Mexican, Puerto 
Rican, South or Central American, or other Spanish culture or origin regardless of race 
(DOC, 2001).” In data collection and presentation, federal agencies are required to use a 
minimum of two ethnicities: “Hispanic or Latino” and “Not Hispanic or Latino.” 

 
During the Census of 2000, respondents were given the option of selecting one or more 
race categories to indicate their racial identities. Starting with Census 2000, the OMB 
requires federal agencies to use a minimum of five race categories, as follows (DOC, 
2001): 

 
1. White: people having origins in any of the original peoples of Europe, 

the Middle East, or North Africa.  It includes people who indicated 
their race or races as “white” or wrote in entries such as Irish, German, 
Italian, Lebanese, Near Easterner, Arab, or Polish. 

 
2. Black or African American: people having origins in any of the 

Black racial groups of Africa.  It includes people who indicated their 
race or races as “Black, African American, or Negro,” or wrote in 
entries such as African American, Afro American, Nigerian or Haitian. 

 
3. American Indian and Alaska Native: people having origins in any of 

the original peoples of North and South America (including Central 
America), and who maintain a tribal affiliation or community 
attachment.  It includes people who indicated their race or races by 
marking this category or writing in their principal or enrolled tribe, 
such as Rosebud Sioux, Chippewa, or Navajo. 

 
4. Asian: people having origins in any of the original peoples of the Far 

East, Southeast Asia, or the Indian subcontinent.  It includes people 
who indicated their race or races as “Asian Indian,” ”Chinese,” 
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“Filipino,” ”Korean,” ”Japanese,” “Vietnamese,” or “Other Asian,” or 
wrote in entries such as Burmese, Hmong, Pakistani, or Thai. 

 
5. Native Hawaiian and Other Pacific Islander: people having origins 

in any of the original peoples of Hawaii, Guam, Samoa, or other 
Pacific Islands. It includes people who indicated their race or races as 
Navive Hawaiian, Guamanian, or Chamoor, Samoan, or Other Pacific 
Islander, or wrote in entries such as Thaitian, Mariana Islander, or 
Chuukese.  

 
Respondents who were unable to identify with these five OMB race categories completed 
the form with the “Some other race” response. For example, respondents who provided 
write-in entries such as Moroccan, South African, Belizean, or a Hispanic origin (for 
example, Mexican, Puerto Rican, or Cuban) are included in the Some other race category.   

 
In Census 2000, nearly 98 percent of all respondents reported only one race.  The largest 
group reported White alone, accounting for 75 percent of all people living in the United 
States.  The Black or African American alone population represented 12 percent of the 
total.  Slightly less than 1 percent of all respondents indicated only American Indian and 
Alaska Native.  Approximately 4 percent of all respondents indicated only Asian.  The 
smallest race group was the native Hawaiian and Other Pacific Islander alone population, 
representing 0.1 percent of the total population.  The remainder of the “one race” 
respondents - 5.5 percent of all respondents – indicated “Some other race.”  The Some 
other race alone category consists predominantly (97.0 percent) of people of Hispanic 
origin, and is not a standard OMB race category. Across the US, the overwhelming 
majority (97 percent) of the 15.4 million people who reported “Some other race” alone 
were Hispanic or Latino, while the remaining were not Hispanic or Latino (DOC 2001).   
 
 
References: 
 

U.S. Department of Commerce (DOC). 2001. Overview of Race and Hispanic 
Origin. Census 2000 Brief.  Issued March 2001. 
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W SA  

 
 

Consultants in Archaeology and Historic Preservation 
 
 
Native American Heritage Commission September 8, 2003 
915 Capitol Mall, Room 364 
Sacramento, CA 95814 
(916) 653-4082; Fax (916) 657-5390 
 
 
RE: CULTURAL RESOURCES INVENTORY OF PROPOSED 18-ACRE ELECTRICAL 

PEAKER FACILITY PROJECT LOCATED ON NORTH AVENUE, COMMUNITY 
OF MALAGA, FRESNO, FRESNO COUNTY, CALIFORNIA 

 
Dear Native American Heritage Commission: 
 
William Self Associates has recently been contracted to conduct a record search and 
archaeological survey of a proposed electrical Peaker facility an 18-acre parcel located on 
North Avenue, ½-mile west of the intersection with Willow Avenue, Malaga, Fresno, 
Fresno County (see attached maps). The project area is located in Township 14 South, 
Range 20 East, Section 25 of the Malaga (1964 PR 1981), USGS topographic quadrangle. 
 
We bring this project to the attention of the Native American Heritage Commission with the 
desire to obtain, from your office, pertinent information regarding prehistoric, historic 
and/or ethnographic land use and sites of Native American traditional or cultural value that 
might be known to exist within the project vicinity, ash depicted in the Sacred Lands 
database or other files. We would also appreciate obtaining a list of interested Native 
American tribal entities or individuals for the project area. We have contacted the Northwest 
Information Center at Sonoma State University to review their files as part of the 
background research on the project.  
 
We would appreciate a response, at your earliest convenience, should you have information 
relative to this request. Should you have any questions, I can be reached at (925) 253-9070. 
 
Thanks again for your assistance. 
 
Sincerely, 
 
WILLIAM SELF ASSOCIATES 
 
 
Leigh Martin 
Senior Archaeologist 
 
Attachment 



 

 



 



 

W SA  
 

 
Consultants in Archaeology and Historic Preservation 

 
October 2, 2003 
 
To All Addressees on Attached List 
 
Re:  Proposed 18-acre Kings River Conservation District (KRCD) Electrical Peaking Plant on 
North Avenue, community of  Malaga, Fresno County 
 
Dear NAHC Fresno County Native American Contacts: 
 
William Self Associates, Inc. (WSA) has been contracted by the KRCD to assess 
potential impacts to cultural resources as part of their proposed 18-acre electrical peaking 
plant located on North Avenue between south Maple Avenue and Chestnut Avenue.  The 
project area is located in Township 14 South, Range 20 East, Section 25 of the Malaga 
(1964 PR 1981), USGS topographic quadrangle. 
 
In accordance with CEC Guidelines, each Native American contact on the Heritage 
Commission list will be notified and their comments sought as part of the project 
environmental review process.  A record search at the Northwest Information Center and 
a field survey of the project location did not indicate the presence of recorded or 
observable Native American sites or resources in the immediate project area, or within a 
¼-mile radius.  The attached map illustrates the location of the project area.   
 
WSA, on behalf of the County of Fresno, would appreciate receiving any comments you may 
have regarding cultural resources or sacred sites issues within the immediate project area.  If you 
could provide your comments in writing to the address below, or call me, we will make sure the 
comments are provided to the City of Fresno as part of the environmental assessment of the 
project. 
 
We look forward to your response before October 17, 2003, if possible.  Thank you for your 
assistance. 
 
Sincerely, 
 
 
 
 
Leigh A. Martin  
Senior Archaeologist 
 
 
 
 
 
Attachment



 

 
Table 1.  KRCD Peaking Plant Project,  

Record of Native American Contacts and Comments 
 
 
  

Addresses withheld to protect privacy 
      

Fresno County  
Yokut/Tache/Tachi 
Native American Contacts 

Date of 
Notification 

Letter 

Response 
to Letter 
(Date) 

Date of  
Phone 

Contact 

 
Comments 

Santa Rosa Rancheria   
Clarence Atwell   
Tribal Chairperson 

10/02/03 None to 
Date 

 

10/17/03 
10/30/03 

Left message on answering machine 
No answer. 

Table Mountain Rancheria
Lee Ann Walker Grant 
Tribal Chairperson         

10/02/03 None to 
Date 

10/17/03 
10/30/03 

Left message. 
Left message. 
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W SA   
WILLIAM D. SELF    Principal 
 
EDUCATION: 
 
 B.A.    Anthropology, 1973, University of California, Los Angeles 
 M.A.   Anthropology, 1980, University of Nevada, Reno 
 
EXPERIENCE: 
 
1988 - Present:     President/Principal, William Self Associates, Inc. 
 Principal Archeologist supervising technical staff in cultural resource management studies including: 

prehistoric, historic, and maritime archeological field survey, archival research, testing and data 
recovery, artifact cataloging and lab analysis, architectural history and architectural documentation, 
and state and federal historic preservation consultation.  Recent Principal Investigator experience 
includes: 

• Conducted intensive archeological surveys in more than 20 separate project areas totaling more than 
45,000 acres in Solano and Contra Costa Counties.   

• Conducted data recovery on numerous sites in Contra Costa and Alameda Counties, including the 
Emeryville Shellmound site, excavating more than 200 m3 of cultural deposit and removing more 
than 300 prehistoric Native American burials in conjunction with local Ohlone tribal members.  
Detailed analysis and reporting followed excavations. 

• Archival/record search and preparation of Class I Overview; survey and site recording (130 sites) 
along 220 miles of pipeline corridor for Santa Fe Pacific Concord-to-Colton Pipeline.  State and 
Federal Agency interaction and coordination. 

• Twenty six-mile pipeline project crossing Marine Corps Base Camp Pendleton, San Diego   
• Mid-Embarcadero Roadway and F-Line Extension Project, San Francisco, CA 
• Conducted literature and record search and field survey of proposed power plant location in Mojave 

Desert town of Victorville 
 Pipeline replacement project from Reno to Fallon, Nevada 
• As part of FHWA/Caltrans MOA with the California SHPO, implemented Treatment Plan for 

historic properties along San Francisco waterfront on the Mid-Embarcadero Roadway and F-Line 
Extension Project 

• Conducted intensive archaeological survey of ca. 4,000 acres of BLM land to document mining 
resources on the Spokane (WA.) district 

• Conducted construction monitoring, test excavation and data recovery on Muni Metro Turnback 
Project in San Francisco 

• Conducted extensive archeological test excavation at prehistoric shell midden/burial site in Santa 
Clara County, CA as part of federal Programmatic Agreements for transit project.   

• Developed Historic and Archeological Resource Protection Plans for Naval Weapons Station 
Concord (CA), and Port Hueneme Construction Battalion Center, Ventura County  

• Assessed potential impact of construction of proposed building adjacent to known prehistoric village 
site (CA-Scl-20) at NAS Moffett Field, Mountain View, CA. 

• Conducted archeological and/or architectural survey and assessment on more than 100 additional 
projects in California, Arizona, Nevada, Oregon, Washington, Illinois and Montana. 

  
1970 - 1988:  Environmental Planner, City of San Francisco Clean Water Program; 
Senior Scientist, Bechtel Group, San Francisco;  Nevada State Archeologist, State Historic 
Preservation Office, Carson City, NV; Staff Archeologist; Nevada Dept. of Transportation, 
Carson City, NV;  Forest Archeologist; U.S. Forest Service, Lee Vining, CA;  Various 
Archeological Assignments: California, England, France. 
 
PROFESSIONAL REGISTRATION:   
 Register of Professional Archaeologists (RPA) Certification since 1980. 



 

W SA  
LEIGH ANNE MARTIN    Senior Archaeologist 
 
EDUCATION: 
 
M.A., 1999, Cultural Resources Management, Sonoma State University 
B.A., 1992, Anthropology and Psychology, University of California Berkeley 

 
EXPERIENCE: 
 
1998 - Present:  Senior Archaeologist, William Self Associates 
 

• Conducted intensive surveys and report preparation in more than 40 separate 
project areas totaling more than 20,000 acres in Solano, Yolo, Alameda, and 
Contra Costa Counties. 

• Conducted archival research, survey, structural documentation, and preparation of 
final assessment report for Concord to Sacramento Pipeline. 

• Assisted with intensive surveys of more than 5,000 acres at Cowell Ranch, Contra 
Costa County 

• Conducted archival research, survey, structural documentation, and technical 
reporting at private development project in Castro Valley, Ca. 

• Conducted archival research, survey, structural documentation, and technical 
reporting at private development project in San Ramon, Ca. 

• Conducted numerous studies for Kinder Morgan Pipeline, Concord to Sacramento 
corridor, including archival research, survey, and technical reporting 

• Conducted archival research, survey, structural documentation, and technical 
reporting at private development project in Pacheco, Ca. 

• Prepared technical reports on cultural resources sites associated with the Level (3) 
Fiber Optic Project throughout No. Cal. 

• Assisted with technical analysis and reporting on the 1045 Mission Street 
Apartment Project, SF 

• Conducted archival research, survey, structural documentation, and technical 
reporting for YMCXA Project, San Ramon, Ca.. 

• Assisted with technical reporting on the Santa Fe Pipeline Camp Pendleton 
Replacement Project, San Diego, Ca. 

• Assisted with technical reporting on the Mid-Embarcadero Roadway Project, San 
Francisco. 

• Assisted with Abandoned Mine Inventory Project, Spokane Washington, 
including survey, recording mine features, mapping, report preparation. 

• Assisted with manual excavation of 20 cubic meters at site CA-SCL-12 for the 
Tasman Light Rail Data Recovery Project , Sunnyvale, Ca. 

• Assisted with data recovery of historic properties at Avalon Project, Fremont, Ca. 
 
1994-1998:  Staff Archaeologist, Woodward-Clyde Consultants, Oakland, Ca. 
 

• Mirabel Heights Project, Forestville:  research, survey, final report 
• Sugarloaf State Park Ethnohistory Project, Sonoma: research, interviews, report 
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• Cultural Resources Inventory of Los Posadas State Forest Napa County: project 

manager, research, mapping, survey, site records, and final report in 2 vols. 
prepared for the California Department of Forestry 

• Glen Ellen Historic House, Arnold Drive, Glen Ellen: survey, architectural record, 
mapping and report 

• Russian American Company ship Il’men Project: remote sensing survey 
• Olompali State Historic Park Adobe: research, mapping, report  
• San Francisco Presidio Archaeological Project: excavation 

 
1994-1996:  Project Coordinator, Anthropological Studies Center, Sonoma State 
University, 
 

• Conducted excavation at Fort Ross Archaeological Project, Mendocino 
 
Field Schools: 
 

University of California, Davis at Pompeii, Italy (12 weeks). June – August 1990 
University of California, Berkeley at Flowerdew Hundred, Virginia (8 weeks). 
June – July 1992 
University of California, Berkeley at Fort Ross, California. June 1991 

 
Professional Societies: 
 
 Register of Professional Archaeologists (RPA) Certification since 2003 
 
 Society for California Archaeology 
 Society for American Archaeology 
 Society for Historical Archaeology 

 



Appendix 5.14-1 



Murphey:  page 1 of 19 

PAUL C. MURPHEY 
Principal Investigator 
Paleontological Resources 

    
 
 
 
Education 
 
Ph.D.  Geological Sciences (Paleontology), University of Colorado (May, 2001).   
 
M.S.  Geological Sciences, University of Colorado (May, 1995) 
 
B.A.  Anthropology/Biology, University of Colorado (May, 1991) 
Undergraduate education: Colorado State University, University of San Diego, 
University of Colorado 
 
Background Summary 
Dr. Paul Murphey is currently the Paleontological Principal Investigator for the Los Angeles Area 
Office of SWCA.  Dr. Murphey has over eight years of experience as Principal Investigator for 
numerous paleontological resource management projects throughout the western United States, 
and has worked in museum collections for over eleven years.  His general research interests 
include mammalian biodiversity, biostratigraphy, biogeography and evolution, and the geologic 
and climatic history of North America.  His recent research has utilized vertebrate and 
invertebrate fossils, taphonomy, sedimentology, and high resolution stratigraphy in order to 
interpret paleoecology, paleoenvironments, paleoclimates, and geologic history including rates of 
sedimentation and basin subsidence.  He holds Graduate Faculty and Research Faculty 
appointments at the University of Colorado, where he has advised and mentored numerous 
students and taught classes including Cenozoic history of North America, taphonomic processes, 
field paleontology, field techniques for museum scientists, and paleontological curation.  In his 
former position as a museum Collections Manager, Dr. Murphey gained experience in all aspects 
of collections curation and administration, paleontological field and laboratory techniques; 
proposal writing, and exhibit development and design.  He has led numerous field expeditions in 
and outside of the United States, and has published on a wide variety of paleontological and 
geological research projects.  Currently permitted in a number of western states by various land 
management agencies, his range of experience in paleontological resource management includes 
directing paleontological resource assessments, developing paleontological mitigation treatment 
plans; performing field reconnaissance and paleontological surveys; conducting paleontological 
monitoring and salvages with an emphasis on rapid removal and thorough data capture; 
laboratory analysis and database management, conducting literature review and research; 
technical report writing; designing interpretive displays, and training, supervising and 
coordinating paleontological personnel.   
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Professional Experience 
 
Principle Investigator, Paleontology, SWCA Environmental Consultants, Los Angeles 

(June, 2003-present).  1)  Oversee and manage field operations, fossil preparation 
laboratory and curation activities; 2) train and coordinate paleontological 
personnel; 3) develop and implement research designs and paleontological 
analyses; 4) review proposals, technical documents and project reports; 5) 
develop and manage paleontological databases; 6) ensure that all operations are 
conducted according to museum standards and agency guidelines.   

 
Collections Manager, Paleobiology/Osteology/Geology, University of Colorado 

Museum (September 1, 1997-April 15, 2003).  Duties and Accomplishments:  1) 
Implemented 3 year NSF-funded collections improvement project to curate and 
house backlogged collections and re-house and upgrade portions of the existing 
collections; 2) worked with architects to design new collections and research 
facilities for the new Bruce Curtis Museum Collections Building; 3) planned and 
oversaw collections packing, moving, and unpacking; 4) performed all aspects of 
collections curation, including biological and paleontological specimen 
preparation, identification, cataloguing, storage, conservation, databasing, 
collections policy development, maintenance of collections archives and library, 
and sectional administration; 5) managed budgets and accounts and prepared 
funding proposals; 6) participated in public programs and exhibit development 
and design, provided local community service; 7) trained and supervised up to 25 
collections assistants and undergraduate and graduate students/semester, and 
developed and maintained volunteer program; 8) co-coordinated MaPSTeDI 
project (see description below); 9) collected specimens and conducted collections 
and field-based research; 10) taught classes in the Museum and Field Studies 
graduate program.   

 
Co-Coordinator, Mountain and Plains Spatio-Temporal Database-Informatics Initiative 

(MaPSTeDI) (September 1, 2001-present), University of Colorado Museum.   
Project Goals:  To provide an online tool-kit for biodiversity research (for all 
audiences) based on museum biological/paleontological collections data at 
participating institutions using distributed databases and GIS software.   
Duties and Accomplishments:  Hired, trained, and coordinated project personnel 
at the CU Museum (8 undergraduate, graduate students, and staff); developed and 
managed georeferencing procedures and protocols for participating museums; 
currently working with newly hired GIS specialist and database/web design 
specialist on database architecture, database re-engineering, development of GIS 
tools and web interface; Approximately 60,000 zoological (mammals, birds, 
herps, fish), botanical and paleontological records from the six state project area 
have been georeferenced in the first 14 months of the project.   

 
Instructor, University of Colorado Museum and Field Studies Masters Program, 

University of Colorado at Boulder (2001-present).   
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Graduate Faculty, University of Colorado at Boulder (2001-present).   
 
Lecturer, Department of Geological Sciences, University of Colorado at Boulder (Spring 

semester, 2002).   
 
Principle Investigator/Owner/Consultant – DBA Rocky Mountain Paleontology (1995-

2003) 
 

Graduate Curatorial Assistant, University of Colorado Museum Paleobiology/Osteology 
collections (1992-1996).   
Responsibilities:  Curation and collections management of fossil vertebrate, 
invertebrate, paleobotanical, osteological, rock and mineral, and teaching 
collections.   

 
Publications 
 
Murphey, P.C., (in press),  Stratigraphy, fossil distribution and depositional 

environments of the upper Bridger Formation (middle Eocene), southwestern 
Wyoming:  Report of Investigation, Wyoming State Geological Survey.   

 
Murphey, P.C., Brand, L., Evanoff, E., Haessig, J.E., Smith, A.A., and Matthews, N., (in 

press),  Bedrock geologic map of the southern Green River Basin, Uinta and 
Sweetwater Counties, Wyoming:  Wyoming State Geological Survey Map, 1 sheet 
and CD-Rom (scale 1:50,000).   

 
Murphey, P.C., Brand, L., Haessig, J.E., and Smith, A.A., (in press), Bedrock geologic 

map of the Devils Playground 7.5’ Quadrangle, Sweetwater County, Wyoming:  
Wyoming State Geological Survey Map, 1 sheet (scale 1:24,000).   

 
Murphey, P.C., Brand, L., and Haessig, J.E., (in press),  Bedrock geologic map of the 

Black Spring Reservoir 7.5’ Quadrangle, Sweetwater County, Wyoming:  
Wyoming State Geological Survey Map, 1 sheet (scale 1:24,000).   

 
Murphey, P.C., Haessig, J.E., and Brand, L., (in press),  Bedrock geologic map of the 

Horse Ranch 7.5’ Quadrangle, Sweetwater County, Wyoming:  Wyoming State 
Geological Survey Map, 1 sheet (scale 1:24,000).   

 
Murphey, P.C., Haessig, J.E., Brand, L., and Matthews, N., (in press),  Bedrock geologic 

map of the McKinnon 7.5’ Quadrangle, Sweetwater County, Wyoming:  
Wyoming State Geological Survey Map, 1 sheet (scale 1:24,000).   

 
Murphey, P.C., Haessig, J.E., Brand, L., and Matthews, N., (in press),  Bedrock geologic 

map of the Soap Holes Reservoir 7.5’ Quadrangle, Sweetwater County, 
Wyoming:  Wyoming State Geological Survey Map, 1 sheet (scale 1:24,000).   
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Murphey, P.C., Evanoff, E., Haessig, J.E., Matthews, N., (in press),  Bedrock geologic 
map of the Burntfork 7.5’ Quadrangle, Sweetwater County, Wyoming:  Wyoming 
State Geological Survey Map, 1 sheet (scale 1:24,000).   

 
Murphey, P.C., Evanoff, E., Haessig, J.E., Matthews, N., (in press),  Bedrock geologic 

map of the Lonetree 7.5’ Quadrangle, Sweetwater County, Wyoming:  Wyoming 
State Geological Survey Map, 1 sheet (scale 1:24,000).   

 
Evanoff, E., Murphey, P.C., Haessig, J.E., Smith, A.A., and Matthews, N., (in press),  

Bedrock geologic map of the Reed Reservoir 7.5’ Quadrangle, Sweetwater 
County, Wyoming:  Wyoming State Geological Survey Map, 1 sheet (scale 
1:24,000).   

 
Brand, L., Murphey, P.C., Haessig, J.E., and Smith, A.A., (in press),  Bedrock Geologic 

Map of the Linwood Canyon 7.5’ Quadrangle, Sweetwater County, Wyoming:  
Wyoming State Geological Survey Map, 1 sheet (scale 1:24,000).   

 
Brand, L., Murphey, P.C., Haessig, J.E., and Smith, A.A., (in press),  Bedrock Geologic 

Map of the Antelope Wash 7.5’ Quadrangle, Sweetwater County, Wyoming:  
Wyoming State Geological Survey Map, 1 sheet (scale 1:24,000).   

 
Evanoff, E., McIntosh, W.C., and Murphey, P.C., 2001,  Stratigraphic Summary and 

40Ar/39Ar geochronology of the Florissant Formation, Colorado.  Proceedings of 
the Denver Museum of Nature and Science, Series 4, no. 1, p. 1-16.   

 
Murphey, P.C., Torick, L.T., Bray, E., Chandler, R., Evanoff, E., 2001,  Taphonomy, 

fauna, and depositional setting of the Omomys Quarry, an unusual accumulation 
from the Bridger Formation (middle Eocene) of southwestern Wyoming, in: 
Eocene Vertebrates: Unusual Occurrences and Rarely Sampled Habitats (G. 
Gunnell and J. Alexander, eds.), Plenum Press, NY, p. 361-402.   

 
Murphey, P.C., 2001,  Stratigraphy, fossil distribution, and depositional environments of 

the upper Bridger Formation (middle Eocene) of southwestern Wyoming, and the 
taphonomy of an unusual Bridger microfossil assemblage:  University of 
Colorado Doctoral Dissertation, 345 p.   

 
Evanoff, E., Brand, L.R., and Murphey, P.C., 1998,  The lower Bridger Formation 

(middle Eocene) of southwest Wyoming:  Widespread marker units and 
subdivisions of Bridger B:  Dakoterra, vol. 5, pp. 115-122.   

 
Murphey, P.C., 1995,  Paleontology, distribution, and depositional history of a highly 

fossiliferous middle Eocene lacustrine deposit in the Bridger Formation (middle 
Eocene), southwestern Wyoming:  Master’s thesis, University of Colorado at 
Boulder, 121 pp.   
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Evanoff, E., and Murphey, P.C.,  1994,  Rock units at Florissant Fossil Beds National 
Monument, In:  Late Paleogene Geology and Paleoenvironments of Central 
Colorado (E. Evanoff, Ed.), Guidebook for the 1994 Rocky Mountain Section 
Meeting of the Geological Society of America, p. 40-43.   

 
Murphey, P.C., 1992,  Stratigraphy of Florissant Fossil Beds National Monument, in:  

The Stratigraphy and Paleontology of Florissant Fossil Beds National Monument, 
A Progress Report (E. Evanoff and K. Doi, Eds.):  Technical report for the USDI 
National Park Service, p. 2-1 to 2-44.   

 
Published Abstracts 
 
Jaffri, A. R., Murphey, P.C., 2002,  Sedimentology and stratigraphic paleontology of the 

Pleistocene Dhok Gangaal Hills, upper Siwaliks of Pakistan:  A biostratigraphic 
revision:  Geological Society of America abstracts with Programs, 2002 Annual 
Meeting Issue.   

 
Murphey, P.C., Lester, A., Bohor, B., Robinson, P., Evanoff, E., and Larson, E., 1999,  

40Ar/39Ar dating of volcanic ash deposits in the Bridger Formation (middle 
Eocene) of southwestern Wyoming: Geological Society of America Abstracts with 
Programs, 1999 Annual Meeting Issue.   

 
Evanoff, P.C., and Murphey, P.C., 1999,  High-resolution stratigraphy of terrestrial 

sequences:  Examples from the White River and Bridger Formations of 
Wyoming:  Geological Society of America Abstracts with Programs, 1999 Annual 
Meeting Issue.   

 
Evanoff, E., Brand, L.R., and Murphey, P.C., 1998,  The Bridger Formation (middle 

Eocene) of southwest Wyoming:  Widespread marker units and subdivisions of 
Bridger B through D:  Society of Vertebrate Paleontology, Supplement to No. 3, 
p. 40A.   

 
Brand, L.R., Murphey, P.C., Evanoff, E., Matthews, N., and Gregonis, S., 1998,  

Mapping of the widespread marker units in the middle Eocene Bridger Formation, 
southwestern Wyoming:  Fifth Annual Conference on Fossil Resources, p. SP-01.   

 
Murphey, P.C., Torick, L.T., Bray, E., Chandler, R., Evanoff, E., 1998,  Taphonomy, 

fauna, and depositional setting of the Omomys Quarry, an unusual accumulation 
from the Bridger Formation (middle Eocene) of southwestern Wyoming: Journal 
of Vertebrate Paleontology, 1998 Abstracts with Programs.   

 
Evanoff, E., Murphey, P.C., and Brand, L.R., 1998,  Widespread stratigraphic marker 

units and subdivisions of Bridger B through D (middle Eocene), southwest 
Wyoming:  Journal of Vertebrate Paleontology, Abstracts with Programs.   
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Hasiotis, S.T., and Murphey, P.C., 1997,  Preliminary report of aquatic plant and 
invertebrate ichnofossils from the middle Eocene Bridger Formation, southwest 
Wyoming:  Geological Society of America Abstracts with Programs, Vol. 29,  no. 
2.   

 
Murphey, P.C., and Burger, B.J., 1996,  Depositional setting and fauna of the Omomys 

Quarry, a possible owl site in the Bridger Formation (middle Eocene) of 
southwestern Wyoming:  Journal of Vertebrate Paleontology, Vol. 16, 
Supplement to no. 3, p. 55A.   

 
Evanoff, E., and Murphey, P.C., 1996,  The end of Laramide tectonism as recorded by 

middle Eocene basinal rocks of Wyoming and adjacent states:  Geological Society 
of America Abstracts with Programs, Vol. 28, no. 7, p. A-373.   

 
Murphey, P.C., 1996,  The Henrys Fork white layer, a fossil bearing lacustrine deposit 

within the middle Eocene Bridger Formation, southwestern Wyoming:  
Geological Society of America Abstracts with Programs, Vol. 28, no. 4, p. 33.   

 
Evanoff, E.E., Murphey, P.C., and Robinson, P., 1996,  The middle Eocene Bridger 

Formation of southwestern Wyoming:  Geological Society of America Abstracts 
with Programs, Vol. 28, no. 4, p. 27.   

 
Covert, H. H., Murphey, P. C., 1994,  New middle Eocene omomyine skeletal material:  

American Journal of Physical Anthropology, Supplement to no. 18, Annual 
Meeting Issue.   

 
Evanoff, E., Robinson, P., Murphey, P., Kron, D., and Engard, D., 1994,  An early 

Uintan fauna from the Bridger "E":  Journal of Vertebrate Paleontology, 
Supplement to Vol. 13, no. 3.   

 
Murphey, P.C., Krumm, D., and Evanoff, E., 1994,  Stratigraphy and depositional 

setting of the Florissant Formation, Teller County, Colorado:  Geological Society 
of America Abstracts with Programs, Vol. 26, no. 6, p. 55.   

 
Murphey, P. C., 1992,  Ecomorphological analysis of the femora of Antilocapra 

americana, Odocoileus hemionus, and Ovis canadensis in relation to habitat.  
Journal of Mammalogy Abstracts with Programs, 1993.   

 
Manuscripts in Preparation 
 
Harris, J.A., and Murphey, P.C.,  Terrestrial Paleoecology: Principles and Practices.  

Textbook contracted for publication with John Wiley and Sons, N.Y.   
 
Murphey, P.C., Glaubitz, R., and Guralnick, R.,  Georeferencing of biological 

collections in natural history museums:  New procedures developed for the 
Mountain and Plains Spatio-Temporal Database-Informatics Initiative.   
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Murphey, P.C., Jaffri, A., Boni, P.,  Temporal, taphonomic and paleoenvironmental 

factors in the distribution of fossils in the Twin Buttes Member of the Bridger 
Formation, southwestern Wyoming, USA.   

 
Murphey, P.C., and Jaffri, A., A biostratigraphic revision of the Plio-Pleistocene Dhok 

Gangaal Hills, Upper Siwaliks of northern Pakistan.   
 
Technical Reports and Consulting Experience 
 
Consulting Paleontologist (PI).  Paleontologic assessment for Red Rock Ministries, 

Morrison, Colorado.  Contracted by SWCA Environmental Consultants, Denver, 
CO (2003).   

 
Consulting Paleontologist (PI).  Paleontological assessment for the Clear Creek Trail, 

Golden, olorado.  Contracted by Jefferson County, Colorado (2003).   
 
Consulting Paleontologist (PI).  Paleontologic assessment of SH 9 between MP 76.0 and 

82.0, Park and Summit counties, Colorado.  Contracted by Centennial 
Archaeology, Fort Collins, Colorado (2003).   

 
Consulting Paleontologist (PI).  Paleontologic assessment for the I-25 Environmental 

Impact Study.  Contracted by Entranco, Inc., Fort Collins, Colorado, and 
Felsburg, Holt and Ullewig, Denver, Colorado (2002-2003).   

 
Consulting Paleontologist (PI).  Paleontologic assessment for the proposed 

SH47/William White Boulevard Interchange, Pueblo, Colorado.  Contracted by 
Smith Environmental Associates, Inc., Denver, Colorado (2003).   

 
Consulting Paleontologist (PI).  Paleontologic assessment for the I-70/E-470 

Interchange, Aurora, Colorado.  Contracted by Carter-Burgess, Inc., Denver, 
Colorado (2003).   

 
Consulting Paleontologist (PI).  Paleontologic sensitivity review of rock units in CDOT 

Region 5, southwestern Colorado.  Contracted by Smith Environmental 
Associates, Denver, Colorado (2003).   

 
Consulting Paleontologist (PI).  Paleontologic assessment for the Big Dry Creek Trail, 

Progress Park to Broadway, Colorado.  Contracted by Smith Environmental 
Associates, Denver, Colorado (2003).   

 
Consulting Paleontologist (PI).  Paleontologic of US Highway 285 between Clarkson 

Street and Old Hampden Avenue, Englewood, Colorado.  Contracted by ERO 
Resources, Colorado (2003).   
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Consulting Paleontologist (PI).  Paleontologic assessment of Colfax Avenue between 
Toll Gate Creek and Peoria Street, Aurora, Colorado.  Contracted by ERO 
Resources, Denver, Colorado (2003).   

 
Consulting Paleontologist (PI).  Paleontologic assessment of US Highway 350 between 

MP 0.0 and 9.0, Las Animas County, Colorado.  Contracted by Centennial 
Archaeology, Fort Collins, Colorado (2003).   

 
Consulting Paleontologist (PI).  Paleontologic assessment for the City Center Park 

Bridge, Aurora, Colorado.  Contracted by the City of Aurora, Colorado (2003).   
 
Consulting Paleontologist (PI).  Paleontologic assessment of the SH72/Indiana Street 

Interchange, Jefferson County, Colorado.  Contracted by ERO Resrouces, Denver, 
Colorado (2003).   

 
Consulting Paleontologist (PI).  Design, develop and install on-site interpretive display 

for selected Cretaceous and Pleistocene fossils found during construction of the 
Northwest Parkway.  Contracted by Northwest Parkway Constructors, Denver, 
Colorado (2002-present).   

 
Consulting Paleontologist (PI).  Paleontologic survey for the White Eagle Transmission 

Company White River Pipeline, Rio Blanco County, Colorado.  Contracted by 
Flow Production Co., Inc., Midland, Texas (2002).   

 
Consulting Paleontologist (PI).  Paleontologic monitoring and mitigation for the TREX 

Highway Project, Denver, Colorado (widening of Interstate 25 through Denver).  
Contracted by Southeast Corridor Constructors, Inc., Denver, Colorado (2002-
present).   

 
Consulting Paleontologist (PI).  Paleontologic assessment of Union Boulevard between 

Alameda Avenue and Sixth Avenue, Lakewood, Colorado.  Contracted by the 
City of Lakewood, Colorado (2002).   

 
Consulting Paleontologist (PI).  Paleontologic assessment for the Village at Conifer, 

Aspen Park, Colorado.  Contracted by SWCA Environmental Consultants, Inc., 
Denver, Colorado (2002).   

 
Consulting Paleontologist (PI).  Paleontologic review of US Highway 160 between SH 

159 and the Fort Garland Community Center, Costilla County, Colorado.  
Contracted by Smith Environmental, Inc., Denver, Colorado (2002).   

 
Consulting Paleontologist (PI).  Paleontologic assessment of Interstate 25 between 

Widefield (MP 131.8) and Monument (MP 161.4), El Paso County, Colorado.  
Contracted by Centennial Archaeology, Inc., Fort Collins, Colorado (2002).   
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Consulting Paleontologist (PI).  Paleontologic monitoring and mitigation plan for the 
Kern River Pipeline Project.  Contracted by Ecology and Environment, Inc., 
Portland, Oregon (2002).   

 
Consulting Paleontologist (PI).  Paleontologic assessment of the US Highway 

26/Wadsworth Boulevard Interchange, Broomfield, Colorado.  Contracted by 
Associated Cultural Resource Experts, Inc., Denver, Colorado (2002).   

 
Consulting Paleontologist (PI).  Paleontologic assessment of SH 65 between MP 20.0 

and 26.8, and MP 38.0 and 44.0, Delta and Mesa counties, Colorado.  Contracted 
by Centennial Archaeology, Inc., Fort Collins, Colorado (2002).   

 
Consulting Paleontologist (PI).  Paleontologic review of the intersection of US 287 and 

Midway Boulevard, City and County of Broomfield, Colorado.  Contracted by 
Burns and McDonnell, Inc., Denver, Colorado (2002).   

 
Consulting Paleontologist (PI).  Paleontologic sensitivity review of forty one 

intersections in downtown Denver, Colorado.  Contracted by Associated Cultural 
Resource Experts, Inc., Denver, Colorado (2002).   

 
Consulting Paleontologist (PI).  Paleontologic sensitivity review of eleven intersections 

along Hampden Avenue in the City of Englewood, Colorado.  Contracted by 
Associated Cultural Resource Experts, Inc., Denver, Colorado (2002).   

 
Consulting Paleontologist (PI).  Paleontologic assessment of the Interstate 225/Colfax 

Avenue Interchange, Aurora, Colorado.  Contracted by ERO Resources, Inc., 
Denver, Colorado (2002).   

 
Consulting Paleontologist (PI).  Paleontologic assessment of the 144th Avenue/Interstate 

25 Interchange, Adams County, Colorado.  Contracted by Metcalf Archaeological 
Consultants, Inc., Eagle, Colorado (2002).   

 
Consulting Paleontologist (PI).  Paleontologic assessment for the Williams Corporation 

Piceance Creek Basin Pipeline, Garfield and Mesa Counties, Colorado.  
Contracted by SWCA Environmental Consultants, Inc., Denver, Colorado (2002).   

 
Consulting Paleontologist (PI).  Paleontologic assessment of US Highway 40 between 

MP 399.9 and 422.9, Lincoln and Cheyenne Counties, Colorado.  Contracted by 
Centennial Archaeology, Inc., Fort Collins, Colorado (2002).   

 
Consulting Paleontologist (PI).  Paleontologic assessment of US 287 between MP 40.6 

and 52.0, Prowers and Baca Counties, Colorado.  Contracted by Centennial 
Archaeology, Inc., Fort Collins, Colorado (2002).   
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Consulting Paleontologist (PI).  Paleontologic assessment of the SH7/US85 Interchange, 
Brighton, Colorado.  Contracted by Metcalf Archaeological Consultants, Eagle, 
Colorado (2002).   

 
Consulting Paleontologist (PI).  Paleontologic monitoring and mitigation for the 

Northwest Parkway Project, Adams and Boulder Counties, Colorado.  Contracted 
by Washington Infrastructure Services, Inc., Denver, Colorado (2001-present).   

 
Consulting Paleontologist (PI).  Paleontologic Resources of the Powder River Basin:  

Summary of existing conditions for the Powder River Oil and Gas Environmental 
Impact Statement.  Contracted by Greystone Environmental Consultants, Inc., 
Denver, Colorado (2001).   

 
Consulting Paleontologist (PI).  Paleontological Survey, monitoring, and mitigation plan 

for the Williams Corporation Rockies Displacement Expansion Project.  
Contracted by Williams Corporation, Houston, Texas (2001).   

 
Consulting Paleontologist (PI).  Paleontological Assessment for the Simms Street 

Extension, Jefferson County, Colorado.  Contracted by ERO Resources, Inc., 
Denver, Colorado (2001).   

 
Consulting Paleontologist (PI).  Paleontological Assessment of the Alameda 

Avenue/Kipling Street Interchange, Lakewood, Colorado.  Contracted by Metcalf 
Archeological Consultants, Inc., Eagle, Colorado.   

 
Consulting Paleontologist (PI).  Paleontological Assessment of Interstate 76 Between 

Mileposts 76.3 and 92.3, Morgan County, Colorado.  Contracted by Centennial 
Archeology, Inc., Fort Collins, Colorado (2001).   

 
Consulting Paleontologist (PI).  Paleontological Review for the US 287 La Porte Bypass 

Project, Larimer County, Colorado.  Contracted by Western Historical Inc., 
Lafayette, Colorado (2001).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment of SH 7 for the Vista Ridge 

Project, Weld County, Colorado.  Contracted by Western Cultural Resource 
Management, Inc., Lafayette, Colorado (2001).   

 
Consulting Paleontologist (PI).  Preliminary Paleontological Assessment of SH 12 

Between Mileposts 51.66 and 53.73, Las Animas County, Colorado.  Contracted 
by Centennial Archeology, Inc., Fort Collins, Colorado (2001).   

 
Consulting Paleontologist (PI).  Paleontological Survey of the Williams Production 

Wheeler to Webster Geographic Area Proposal, Garfield County, Colorado.  
Contracted by Greystone Environmental Consultants, Inc., Denver, Colorado 
(2001).   
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Consulting Paleontologist (PI).  Paleontologic Survey for the Trace Ventures 
Cottonwood 3D Seismic Survey, Forest 1 Study Area, Uinta and Sweetwater 
Counties, Wyoming.  Contracted by SWCA Environmental Consultants, Inc., 
Denver, Colorado (2001).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the West Gypsum Trail, 

Eagle County, Colorado.  Contracted by Eagle County, Eagle, Colorado (2001).   
 
Consulting Paleontologist (PI).  Paleontologic Assessment of Old Dillon Reservoir and 

Dillon Ditch, Summit County, Colorado.  Contracted by Science Applications 
International Corporation, Denver, Colorado (2001).   

 
Consulting Paleontologist (PI).  Paleontological Assessment for SH 135 Between 

Mileposts 5.2 and 10.2, Gunnison County, Colorado.  Contracted by Centennial 
Archeology, Inc., Fort Collins, Colorado.   

 
Consulting Paleontologist (PI).  Paleontological Assessment for the Proposed 

Honeywagon Trail, Eagle County, Colorado.  Contracted by Eagle County, Eagle, 
Colorado (2001).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the Proposed 

Improvements to the Interstate 25/23rd Avenue Interchange, Denver City and 
County, Colorado.  Contracted by Smith Environmental, Inc., Westminster, 
Colorado (2001).   

 
Consulting Paleontologist (PI).  Summary of Existing Conditions:  Paleontological 

Resources, Barrett Resources., Inc., Wheeler to Webster Geographic Area 
Proposal, Garfield County, Colorado.  Contracted by Greystone Environmental 
Consultants, Inc., Denver, Colorado (2001).   

 
Consulting Paleontologist (Co-PI).  Paleontological Survey for the Western Geophysical 

Inc. Rulison Extension 3D Seismic Survey, Garfield County, Colorado.  
Contracted by Uinta Paleontological Associates, Inc., Vernal, Utah (2001).   

 
Consulting Paleontologist (PI).  Paleontological Sensitivity Survey for the Northwest 

Pipeline Corporation Pagus Looping Project, Wyoming and Idaho.  Technical 
Analysis of Existing Data and Preliminary Field Reconnaissance.  Contracted by 
SWCA Environmental Consultants, Inc., Denver, Colorado (2001).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the proposed Dawson 

Creek Bridge Replacement Project, Gunnison County, Colorado.  Contracted by 
Weiland-Sugnet, Inc., Boulder, Colorado (2001).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the proposed Weldon 

Creek Bridge Replacement Project, Chaffee County, Colorado.  Contracted by 
Weiland-Sugnet, Inc., Boulder, Colorado (2001).   



Murphey:  page 12 of 19 

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the proposed Interstate 25 

Milepost 12 Interchange, Trinidad, Colorado.  Contracted by Centennial 
Archeology, Inc., Fort Collins, Colorado (2001).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the proposed SH 

58/Interstate 70 Interchange, Jefferson County, Colorado.  Contracted by 
Weiland-Sugnet, Inc., Boulder, Colorado (2001).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the site of the proposed 

Table Rock Subdivision, Jefferson County, Colorado.  Contracted by URS 
Corporation, Denver, Colorado (2001).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment of US 285 Between the 

Proposed US 285/Simms Street Interchange and Kipling Street, Jefferson County, 
Colorado.  Contracted by Science Applications International Corporation, Denver, 
Colorado (2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment of 5300 Colorado Boulevard, 

Commerce City, Adams County, Colorado.  Contracted by SWCA Inc., Denver, 
Colorado (2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the US 285 and Simms 

Street Interchange Project, Jefferson County, Colorado.  Contracted by Science 
Applications International Corporation, Denver, Colorado (2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the Proposed Interstate 25 

and 136th Street Interchange, Adams County, Colorado (Study Area Expansion 
South to Big Dry Creek).  Contracted by Sugnet and Associates, Denver, 
Colorado (2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the Community Center 

Drive Extension Project, City of Northglenn, Adams County, Colorado.  
Contracted by Balloffet and Associates, Inc., Fort Collins, Colorado (2000).   

 
Consulting Paleontologist (PI).  Paleontologic Monitoring of Underpass Construction 

Adjacent to the US Highway 36/96th Street Interchange, City of Broomfield, 
Colorado.  Contracted by Balloffet and Associates, Inc., Fort Collins, Colorado 
(2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the Brennon and Table 

Rock Properties, Littleton and Golden, Colorado.  Contracted by Advanced Land 
Technologies U.S. Inc., Denver, Colorado (2000).   
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Consulting Paleontologist (PI).  Paleontologic Assessment of State Highway 119 at the 
future site of the Jackpot Springs Casino, Gilpin County, Colorado.  Contracted 
by SWCA Environmental Consultants, Inc., Denver, Colorado (2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment of the Proposed Reroute of 

State Highway 119 During Construction of the Jackpot Springs Casino, Gilpin 
County, Colorado.  Contracted by SWCA Environmental Consultants, Inc., 
Denver, Colorado (2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment of the City of Longmont, 

Colorado.  Contracted by SWCA Environmental Consultants, Inc., Denver, 
Colorado (2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment of Colfax Avenue Between 

Interstate 225 and Tower Road, Adams and Arapahoe Counties, Colorado.  
Contracted by SWCA Environmental Consultants, Inc., Denver, Colorado (2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for US Highway 24 Between 

mileposts 311.7 and 339.0, between Peterson Air Force Base and the town of 
Calhan, El Paso County, Colorado.  Contracted by Centennial Archeology, 
Colorado (2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the Adesta Ring Closure 

Project, Denver County, Colorado.  Contracted by SWCA Environmental 
Consultants, Inc., Denver, Colorado (2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the Adesta I-225 Cross 

Loop Project, Denver and Arapahoe Counties, Colorado.  Contracted by SWCA 
Environmental Consultants, Inc., Colorado (2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment of Five Alternative 

Transportation Corridors to the Town of Black Hawk from Interstate 70, Clear 
Creek and Gilpin Counties, Colorado.  Contracted by Balloffet and Associates, 
Fort Collins, Colorado (2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the Interstate 25 Corridor 

Through Trinidad, Las Animas County, Colorado.  Contracted by Balloffet and 
Associates, Inc., and Centennial Archeology, Inc., Fort Collins, Colorado (1999, 
2000).   

 
Consulting Paleontologist (PI).  Paleontologist Assessment for the Proposed Interstate 25 

and 136th Avenue Interchange, Adams County, Colorado.  Contracted by Sugnet 
and Associates, Denver, Colorado (2000).   
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Consulting Paleontologist (PI).  Paleontologic Assessment for the Interstate 70 West 
Fiber Optic Project, Dowds Junction (MP 170.5) to Copper Mountain (MP 195.0), 
Colorado.  Contracted by Michael Baker Junior, Inc., Anchorage, Alaska (2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the Cemetery Road Bridge 

Replacement Project, Eagle County, Colorado.  Contracted by Sugnet and 
Associates, Denver, Colorado (2000).   

 
Consulting Paleontologist.  Paleontologic Monitoring for the American Soda, L.L.P. 

Yankee Gulch Sodium Minerals Project, Parachute to Piceance Creek, Garfield 
and Rio Blanco Counties, Colorado.  Contracted by Uinta Paleontological 
Associates, Inc., Vernal, Utah (2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the MFS I-70 West Fiber 

Optic Project, Denver to Grand Junction, Colorado.  Contracted by Michael Baker 
Junior, Inc., Anchorage, Alaska (1999).   

 
Consulting Paleontologist.  Paleontologic Resource Survey of Interstate 76 from the 

Atwood exit to US 6 at Sterling, Colorado, Mileposts 114.8 – 124.3.  Contracted 
by Centennial Archeology, Fort Collins, Colorado (1999).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the Aquarius 3D Prospect 

Seismic Project, Fall River County, South Dakota.  Contracted by Anschutz 
Exploration Inc., Denver, Colorado (1999).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment for the Front Street Widening 

and Wilcox Street Bridge Replacement Project, Castle Rock, Colorado.  
Contracted by Sugnet and Associates, Denver, Colorado (1999).   

 
Consulting Paleontologist (Co-PI).  Paleontologic Sensitivity Survey of the Lost Creek 

Gathering System:  Wamsutter to Lost Cabin Pipeline, Wyoming.  Contracted by 
Uinta Paleontological Associates, Vernal, Utah (1999).   

 
Consulting Paleontologist (PI).  Paleontologic assessment of the Interstate 25 Corridor 

and Associated Interchanges Between Ninth and Florida Avenues, Denver, 
Colorado.  Contracted by Balloffet and Associates, Fort Collins, Colorado (1999).   

 
Consulting Paleontologist (PI).  Paleontologic Monitoring of US 36 Between 88th Street 

and Wadsworth Boulevard, Broomfield, Colorado.  Contracted by Balloffet and 
Associates, Fort Collins, Colorado (1999 - 2000).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment of State Highway 2 at 

Vasquez Boulevard, Adams and Denver Counties, Colorado.  Contracted by 
Sugnet and Associates, Denver, Colorado (1999).   
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Consulting Paleontologist.  Paleontologic Monitoring and Mitigation for the Middle 
America Pipeline Company’s Rocky Mountain Loop Project, New Mexico to 
Wyoming.  Contracted by Uinta Paleontological Associates, Vernal, Utah (1998-
1999).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment of the Washingtion Street 

Widening and Bridge Replacement Project, Denver, Colorado.  Contracted by 
HNTB Inc., Denver, Colorado (1998).   

 
Consulting Paleontologist (PI).  Paleontologic Assessment of the Future Site of Colorado 

Christian University, Morrison, Colorado.  Contracted by Sugnet and Associates, 
Denver, Colorado (1998).   

 
Consulting Paleontologist (PI).  Paleontologic Resource Survey for the US 50 Taylor 

Gulch Reconstruction Project.  Contracted by Sugnet and Associates, Denver, 
Colorado (1998).   

 
Consulting Paleontologist.  Paleontologic Resource Survey for the Mid-America Pipeline 

Company’s Rocky Mountain Loop Project, New Mexico to Wyoming.  
Contracted by Uinta Paleontological Associates, Vernal, Utah (1998).   

 
Consulting Paleontologist (PI).  Paleontologic Resource Survey for Proposed Interchange 

Construction and Improvements to US 36 between 88th Street and Wadsworth 
Boulevard, Broomfield, Colorado.  Contracted by Balloffet and Associates, Fort 
Collins, Colorado (1998-1999).   

 
Consulting Paleontologist (PI).  Paleontologic Resource Survey for the Improved US 36 

and Sheridan Boulevard Interchange, Westminster, Colorado.  Contracted by 
Balloffet and Associates, Fort Collins, Colorado (1998).   

 
Consulting Paleontologist.  Paleontologic Resource Survey for the Fraser-Mill Project, 

115KV Transmission Line, Grand County, Colorado.  Contracted by Emmett 
Evanoff (Boulder, Colorado) and Powers Elevation, Inc., Denver, Colorado 
(1998).   

 
Consulting Paleontologist (PI).  Paleontologic Resource Survey for the State Highway 

115 Reconstruction Project, Big Turkey Creek North and South.  Contracted by 
Sugnet and Associates, Denver, Colorado (1998).   

 
Consulting Paleontologist (PI).  Paleontologic Resource Survey for the Improved 

Alameda and I-225 Interchange, Denver.  Contracted by Balloffet and Associates, 
Fort Collins, Colorado (1998).   

 
Consulting Paleontologist.  Paleontologic Assessment for the Jepson-Holler Draw Gas 

Field Project, Johnson County, Wyoming.  Contracted by H & B Petroleum 
Consultants, Casper, Wyoming (1997).   
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Consulting Paleontologist (PI).  Paleontologic Monitoring for the Rockport-Kimball 

Lateral, KN Energy Pony Express Pipeline Project.  Contracted by ENSR 
Environmental Consulting, Fort Collins, Colorado (1997).   

 
Consulting Paleontologist.  Paleontologic Resource Survey of the Pinon Canyon 

Maneuver Site, Las Animas County, Colorado.  Contracted by Emmett Evanoff 
(UCM) and the National Park Service (1977).   

 
Consulting Paleontologist.  Preliminary mapping and assistance with preparation of 

preliminary report on the surficial geology and paleontologic resources of the 
Pinon Canyon Maneuver Site, Las Animas County, Colorado.  Contracted by 
Emmett Evanoff, University of Colorado Museum (1997).   

 
Consulting Paleontologist (PI).  Paleontologic Monitoring for the E-470 Public Highway 

Project, Denver, CO.  Contracted by Centennial Construction Co., Denver, 
Colorado (1996).   

 
Consulting Paleontologist (Co-PI).  Paleontologic Resource survey for the E-470 Public 

Highway Project, Denver, CO.  Contracted by Metcalf Archeological Consultants, 
Eagle, Colorado (1995).   

 
Consulting Paleontologist.  Paleontologic Monitoring for the Northwest Pipeline Granger 

Pipeline Project, Granger, WY.  Contracted by Uinta Paleontological Consultants, 
Vernal, Utah (1995).   

 
Miscellaneous Articles, Products and Services 
 
• Voices of Nature, Audio Imaging Australia, Volume I, audio CD, released summer 

2002, WTN Inc. (www.wakethyneighbor.com) 
• Paleontology-related media interviews with local and national media, 1996-present 
• Presentation on MaPSTeDI initiative for general public at Denver Museum of Nature 

and Science, Biodiversity Day, September, 2001 
• A New Field School for the Museum and Field Studies Program.  Article for Museum 

Insights, Newsletter of the University of Colorado Museum of Natural History, Fall, 
2002 

• MaPSteDi: A Bioinformatics Project Update.  Article for Museum Insights, 
Newsletter of the University of Colorado Museum of Natural History, Fall, 2002 

• Presentation on the MaPSTeDI initiative for general public at Denver Museum of 
Nature and Science, Biodiversity Day, May, 2002 

• Florissant Fossils – A Legacy to Colorado’s History.  Article for Museum Insights, 
Newsletter of the University of Colorado Museum of Natural History, Spring, 2000 

• Paleontology Begins To Go GIS:  Museum Insights, Newsletter of the University of 
Colorado Museum of Natural History – Fall, 1999 

• Museum Collections Building Pre-Design Report, Root Rosenman Architects, 
Denver, (co-author, 1999-present) 
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• Author of contributions to the Society of Vertebrate Paleontology News Bulletin 
submissions for the University of Colorado Museum (1997-present) 

• Paleontology of the lower vertebrates.  Unpublished laboratory manual, University of 
Colorado, 222 p. 

 
Teaching Experience 
 
• Instructor, Museum Practicum in Paleobiology/Geology, University of Colorado (Fall 

semester, 2002) 
• Instructor, Field Research: Basic Methods and New Technologies.  In addition to 

teaching this class, I proposed it and developed curriculum for it.  It is a new 
multidisciplinary field school (archaeology, zoology, botany, paleontology, 
entomology) designed for Masters students in the Museum and Field Studies 
Program, University of Colorado (summer session, 2002) 

• Instructor, Cenozoic History of North America, Denver Museum of Nature and 
Science (2002) 

• Lecturer, Taphonomic Processes:  The Post-Mortem Life of Fossils, University of 
Colorado Department of Geological Sciences (Spring semester, 2002) 

• Teaching Assistant, taught laboratory section of Paleontology of Lower Vertebrates, 
University of Colorado (1998) 

• Co-Instructor, University of Colorado Museum Paleontological/Geological Field 
School (summer, 1996) 

• Teaching Assistant, taught laboratory section of Paleontology of Lower Vertebrates, 
University of Colorado (1996) 

• Developed new Curriculum for laboratory section of Paleontology of Lower 
Vertebrates.  Updated, inventoried, and conserved teaching collection, and wrote new 
laboratory manual for the course, University of Colorado (1995-1996) 

• Mentor, Department of Geological Sciences Mentoring Program, University of 
Colorado.  For undergraduate geology majors, providing training in fossil 
preparation, museum collections management, and participation in research (1995-
present) 

• Community Experience Mentor, New Vista High School, Boulder, Colorado.  Trained 
and supervised high school students with an interest in paleontology in fossil 
preparation and curation (1994-present) 

• Teaching Assistant, University of Colorado Museum Paleontological Field School 
(summer, 1994) 

• Teaching Assistant, Paleobiology, University of Colorado at Boulder.  Taught 
laboratory section, prepared and developed lab handouts, exercises, and re-organized 
teaching collection (1994) 

 
Committee Work 
 
• University of Colorado Museum Information Technology Committee (2002-2003) 
• University of Colorado Museum Collections Committee (1993, 1995, 1997, 1998, 

1999, 2000, 2001, 2002) 
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• University of Colorado Museum Exhibits Committee (1994, 1997, 1998, 1999, 2000, 
2001) 

• University of Colorado Museum Moving Task Force Committee (1995-2001) 
• University of Colorado Museum Collection Managers Committee (1997-2003) 
• University of Colorado Museum and Field Studies Curriculum Committee (1998, 

1999, 2000, 2001) 
• Society of Vertebrate Paleontology Host Committee for 1999 annual meeting (1998-

1999) 
• University of Colorado Museum “Y2K Liaison” to the University (1998-2000) 
• University of Colorado Museum, Geology Section Committee (1999-2003) 
• University of Colorado Museum Web Site Development Committee (1999, 2000) 
• Various job search committees for museum faculty and staff (1997 to 2003) 
 
Exhibits Experience 
 
• Paleontology of the late Cretaceous Kremmling Ammonite Site, Grand County, 

Colorado.  Travelling exhibit co-designer and builder (1992).   
• Interpretive displays on the paleontology of the Boulder Valley, displays located on 

Flagstaff Mountain, Boulder, Colorado.  Technical Advisor for Boulder Mountain 
Parks (1999).   

• Fossils In Our Backyard, a new paleontology exhibit in the University of Colorado’s 
Main Exhibit Gallery.  Exhibit Curator (1999 – 2002).   

• One Hundred Years of Collecting and Research, University of Colorado Museum.  
Worked with CU Museum’s Exhibits Department to provide exhibit text and display 
objects for the Centennial Exhibition at the CU Museum (2001-2002).   

• Interpretive display featuring Pleistocene and Cretaceous fossil vertebrates and plants 
found during the construction of the Northwest Parkway Highway Project, Adams 
and Boulder Counties, Colorado.  Exhibit designer and builder (2002-present).   

 
Professsional Affiliations 
 
• American Society of Mammalogists, 1990-present 
• Society of Vertebrate Paleontology, 1991-present 
• Paleontological Society, 1993-2000 
• Sigma Xi Scientific Society, 1992-present 
• Geological Society of America, 1993-present 
• Society for the Preservation of Natural History Collections, 1995-present 
• Colorado Scientific Society, 1998-present 
• American Society of Composers, Authors, and Publishers, 1985-present 
 
Honors and Grants 
 
• Colorado Songwriters Awards, 1987, 1988 
• Golden Key National Honor Society, 1995 
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• Walker Van Riper Research Grant award, University of Colorado Museum, 1995 
• Paleontological Society James R. Welch Scholarship award, 1994 
• Paleontological Society Research Grant award, 1994 
• Willam H. Burt Fund Research Grant awards, University of Colorado Museum, 1993, 

1994, 1997, 1999 
• Graduate School Deans Small Grant awards, University of Colorado, 1993, 1997 
• Sigma Xi Scientific Society Research Grant awards, 1993, 1994 
• Wyoming Geological Association David Love Field Geology fellowship, 1997 
• Colorado Scientific Society Steven S. Oriel Memorial Research Funds award, 1997 
• Co-Principal Investigator, Principle Author, National Science Foundation Grant# 

DEB 9709543: Collections Improvement for Paleobiology at the University of 
Colorado Museum, 1997-2000 

• Co-Principal Investigator, USGS grant for geochronologic and biostratigraphic 
correlation of Eocene rocks in Wyoming, Colorado and Utah (2002-present) 

• Co-Principal Investigator, National Science Foundation Bioinformatics Grant:  
Mountain and Plains Spatio-Temporal Database-Informatics Initiative (2001-2004) 

 
Active Paleontological Permits 
 
• BLM Paleontological Resources Use Permit, Rock Springs Field Office Wyoming, 

excavation permit (PA-WY-056) 
• BLM Paleontological Resources Use Permit, Platte River, Lander, Kemmerer, and 

Green River Resource Areas, Wyoming, survey and limited surface collection (209-
WY-PA94-extended) 

• State of Colorado Paleontological Permits 99-24, 2000-18, 2000-22, 2001-22, 2002-
19, 2003-33 

• BLM Paleontological Resources Use Permit, Wyoming statewide (PA97-024) 
• BLM Paleontological Resources Use Permit, Kemmerer Resource Area, Wyoming, 

excavation (283-WY-PA94-extended) 
• Paleontological Resources Use Permit, Colorado, survey and limited surface 

collection (C-60180) 
• BLM Paleontological Resources Use Permit, Wyoming Statewide, survey and limited 

surface collection (PA96-WY-022) 
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Table 1 
Special-Status Plant Species in the Project Area 

KRCDPP 
Status 

Species 
Federal State CNPS 

Habitat Description Bloom 
Period 

Elevational 
Range 

Affected by 
KRCDPP 

Greene’s tuctoria (=Orcutt grass) 
Tuctoria greenei FE Rare 1B Vernal pools. May-

September 30-1,070 m No 

San Joaquin adobe sunburst 
Pseudobahia peirsonii FT SE 1B Cismontane woodland, valley and foothill 

grassland/adobe clay. March-April 90-800 m No 

San Joaquin Valley Ocutt grass 
Orcuttia inaequalis FT SE 1B Vernal pools. April-

September 30-755m No 

Sanford’s arrowhead 
Sagittaria sanfordii -- -- 1B Marshes and swamps (assorted shallow 

freshwater). May-October <610 m No 

Spiny-sepaled coyote-thistle 
(=button-celery) 

Eryngium spinosepalum 
FSC -- 1B Valley and foothill grassland, vernal pools. April-May 100-255 m No 

 
Succulent owl’s-clover 
Castilleja campestris   

ssp. succulenta 
 

FT SE 1B Vernal pools (often acidic). April-May 50-750 m No 
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Source: CNDDB 2003 and CNPS 2003 (Burris Park, Laton, Riverdale, Burrel, Fiver Points, Helm, Lemoore, Vanguard, and Stratford Quads), and USFWS 2003 
(Fresno and Kings County searches). 

 
Federal status: 
 FE Listed as endangered under the Federal Endangered Species Act 
 FT Listed as threatened under the Federal Endangered Species Act 
 PE Proposed for listing as endangered under the Federal Endangered Species Act 
 PT Proposed for listing as threatened under the Federal Endangered Species Act 
 FC Candidate species for listing under the Federal Endangered Species Act 
 FSC Species of concern as identified by the U.S. Fish and Wildlife Service 
 
State Status: 
 SE Listed as endangered under the California Endangered Species Act 
 ST Listed as threatened under the California Endangered Species Act 
 CSC Species of concern as identified by the California Department of Fish and Game 
 Rare Species identified as rare by the California Department of Fish and Game 
 
California Native Plant Society  Status (CNPS 2003): 
 1A Plant species that are presumed extinct in California 

1B Plant species that are rare, threatened, or endangered in California and elsewhere. 
2 Plant species that are rare, threatened, or endangered in California, but are more common elsewhere 
3 Plant species that lack the necessary information to assign them to a listing status 
4 Plant species that have a limited distribution or that are infrequent throughout a broader area in California 

 
 
 
 
 
 
 
 
 
 
 
 

 



Table 2 
Special-Status Wildlife Species in the Project Area 

KRCDPP 
Status 

Species 
Federal State 

Habitat Association Affected by 
KRCDPP 

Invertebrates 

California linderiella 
Linderiella occidentalis FE -- 

Seasonal pools in unplowed grasslands with old alluvial soils underlain by 
hardpan or in sandstone depressions. Water in pools has very low alkalinity, 

conductivity and total dissolved solids. 
No 

Molestan blister beetle 
Lytta molesta FSC -- Inhabits the Central Valley of California from Contra Costa to Kern and Tulare 

counties. Flowers and foliage of various plants in grasslands. No 

Valley elderberry longhorn beetle 
Desmocerus californicus dimorphus FT -- 

Occurs only in the Central Valley of California, in association with blue 
elderberry (Sambucus mexicana). Prefers to lay eggs in elderberry stems 2 to 8 

inches in diameter; some preference shown for “stressed” elderberries. 
No 

Vernal pool fairy shrimp 
Branchinecta lynchi FT -- 

Endemic to the grasslands of the Central Valley, Central Coast Mountains, and 
South Coast Mountains of California, in static rain-filled pools. Inhabits small, 

clear-water sandstone-depression pools and grassed swales, earth slumps or 
basalt-flow depression pools. 

 

No 

Mammals 

Fresno kangaroo rat 
Dipodomys nitratoides exilis FE SE 

An inhabitant of alkali-sink open grassland environments in western Fresno 
County. Bare alkaline clay-based soils subject to seasonal inundation with more 

friable soil mounds around shrubs and grasses. 
No 

San Joaquin kit fox 
Vulpes macrotis mutica FE ST 

Open, level areas with loose-textured soils are preferred. Inhabits a variety of 
communities including sagebrush scrub, alkali meadows, creosote bush scrub and 

valley grasslands. 
No 

San Joaquin pocket mouse 
Perognathus inornatus inornatus FSC -- Inhabits grasslands and blue oak savannas. Requires friable soils. No 
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Birds 

Swainson’s hawk 
Buteo swainsoni (nesting) -- ST 

Breeds in stands of sparse juniper-sage flats, riparian areas and in oak 
savannahs.  Requires adjacent suitable foraging habit such as grasslands, alfalfa 

or grain fields supporting rodent populations. 
No 

Tricolored blackbird 
Agelaius tricolor FSC CSC 

Inhabits dense cattail marshes, marshy meadows and rangeland. A highly 
colonial species, it is most numerous in the Central Valley and the vicinity of 

California. 
No 

Western yellow-billed cuckoo 
Coccyzus americanus occidentalis FSC CSC An inhabitant of riparian forests in broad, lower flood-bottoms of larger river 

systems. Possibly extirpated from the area. No 

Amphibians 

Western spadefoot toad 
Spea  (=Scaphoipus) hammondii FSC CSC 

Occurs primarily in grassland environments, but can also be found in valley-
foothill hardwood woodlands. Shallow, temporary ponds are used for breeding 

and egg-laying. 
No 

California tiger salamander 
Ambystoma californiense FSC CSC 

Annual grasslands and grassy understory of valley-foothill hardwood habitats in 
central and northern California. Requires underground refuges, especially 

ground squirrel burrows, and vernal pools or other seasonal water sources for 
breeding. 

No 

Source: CNDDB 2003 and CNPS 2003 (Burris Park, Laton, Riverdale, Burrel, Five Points, Helm, Lemoore, Vanguard and Stratford Quads), and USFWS 2003 
(Fresno and Kings County searches). 
 
Federal status: 
 FE  Listed as endangered under the Federal Endangered Species Act 
 FT  Listed as threatened under the Federal Endangered Species Act 
 FPT  Proposed for listing as threatened under the Federal Endangered Species Act 
 FC  Candidate species for listing under the Federal Endangered Species Act 
 FSC  Species of concern as identified by the U.S. Fish and Wildlife Service 
 FD  Delisted in accordance with the Federal Endangered Species Act 
 MNBMC Migaratory Nongame Birds of Management Concern 
State Status: 
 SE  Listed as endangered under the California Endangered Species Act 
 ST  Listed as threatened under the California Endangered Species Act 
 CSC  Species of concern as identified by the California Department of Fish and Game 

CFP  Listed as fully protected by the California Fish and Game Code 
 Rare  Species identified as rare by the California Department of Fish and Game 
 
SENSITIVE PLANT COMMUNITIES: 
Valley Sink Scrub 
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JEFFREY A. HALSTEAD 
296 Burgan Avenue, Clovis, CA 93611 

Home:  (209) 298-2334 
Work:  (209) 237-5567 

 
 
EDUCATION 
California State University Fresno (CSUF), Fresno, CA, 1981-83, M. A. (Biology); 1979-81, B. A. (Zoology).  
Fresno City Community College, Fresno, CA, 1977-79, A. A. (General Education).  
 
 
EXPERIENCE 
Chief-Environmental Division.  Supervisor, Wildlife, Fisheries, Water Quality Biologist.  May 1984 to Present.  
Kings River Conservation District, Fresno, CA. 
 
Consultant/Owner.  HALSTEAD & ASSOCIATES, Endangered Species/ Environmental Consultants.  1991 to 
present.  Clovis, CA. 
 
Consultant/Partner.  VELBOLOGY-Environmental Consultants.  Endangered and threatened species surveys and 
studies of wildlife and insects.  1988-1991.  Fresno, CA. 
 
Entomological Consultant.  1985 to 1987.  Consultants in Wildlife and Environmental Services Agency 
(CWESA), Fresno, CA. 
 
Entomological Consultant.  1985 (Summer).  Pacific Agricultural Services, Inc., Fresno, CA. 
 
Agricultural Inspector/Entomologist.  February to May 1984.  Biological Control Services Program, California 
Department of Food and Agriculture, Sacramento, CA. 
 
Entomology Museum Curator.  April 1983 to February 1984.  California State University Fresno (CSUF), Fresno, 
CA. 
 
Teaching Assistant.  1981-1983 (3 semesters).  CSUF. 
 
Insect Collection Manager.  February to May 1983.  Plant Science Department, CSUF. 
 
Agricultural Inspector/Entomologist.  May to November, 1980 to 83.  California Department of Food and 
Agriculture, Fresno, CA. 
 
Biology-Zoology Tutor and Payroll Manager.  March to May 1980.  Fresno City Community College, Fresno, CA. 
 
PROFESSIONAL ORGANIZATIONS 
Entomological Society of America (ESA).  Pacific Branch of the ESA.  Entomological Society of Washington.  The 
Brooklyn Entomological Society.  American Entomological Society.  American Society of Hymenopterists.  R.M. 
Bohart Museum Society (UC Davis).  Kansas Entomological Society.  San Joaquin Valley Chapter of the Wildlife 
Society.  
 
INSTITUTIONAL ORGANIZATIONS 
The American Ornithologist Union. Cooper Ornithological Society.  Wilson Ornithological Society. Raptor 
Research Foundation.  Association of Field Ornithologists. The Wildlife Society.  American Society of 
Mammalogists. Ecological Society.  American Fisheries Society.  Cal-Trout. 
 
OTHER GROUPS 
Wildlife Representative of Bakersfield District Advisory Council, U. S. Bureau of Land Management(1992-1996).  
President of Quail Unlimited, Fresno Chapter (1991, 1996).  Habitat Chairman, as above (1991-1993, 1996-1998).  
Wildlife Habitat Improvement Program (WHIP) Coordinator, Quail Unlimited, Northern California State Committee 
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(1991-1993).  Fresno County Sportsmen's Club (1992-present, various positions, President 1996).  Member of 
Outdoor Sportsmen's Coalition of California. 
 
TRAINING COURSES 
Χ Sampling Techniques/Statistics Workshop - American Fisheries Society (1989) 
Χ Endangered Wildlife Technical Workshop - The Wildlife Soc. (1990) 
Χ An Introduction to CEQA - U.C. Davis (1991) 
Χ Resolving Endangered Species Conflicts - U.C. Davis (1991) 
Χ Dispute Resolution: Negotiating Land Use Conflicts - U.C. Davis (1992) 
Χ EIR / EIS Preparation, Management, and Review - U.C. Davis (1992) 
Χ CEQA: An Advanced Seminar - U.C. Davis (1992) 
Χ EIR/EIS Processing - U.C. Davis (1993) 
Χ EIR Project Management - U.C. Davis (1993) 
Χ Instream Flow Incremental Methodology - American Fisheries Soc. (1994) 
Χ Wetland Impacts and Mitigation - U.C. Davis (1994) 
Χ Natural Resources Negotiation and Decision Making - Sacramento (1995) 
Χ Wildlife and Fisheries Society Conferences (1995) 
Χ Ecology, Conservation, and Management of Vernal Pool Ecosystems (1996) 
Χ Land-Use Planning in Oak Woodlands - U.C. Davis Extension (1996)  
Χ Wetland Mitigation Banking - CDFG (1996) 
Χ Vernal Pool Conference - USFWS etc. (1996) 
Χ Sensitive Frog Sampling - Coarsegold RCD (1997) 
Χ Farming for Wildlife - TWS (1998) 
Χ Fish Passage and Bypass Facilities (1999) 
Χ Wetland Delineation and Permitting - USACOE (2000) 
Χ Fairy Shrimp Identification and Ecology - Denton Belk (2000) 
Χ Sensitive Amphibian Identification, Surveys, and Ecology - TWS (2001) 
Χ Section 7 Consultation Process for the Endangered Species Act - TWS (2002) 
Χ Working at a Watershed Level - Tetra Tech (2002) 
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