Stage III:  Long-Term Implementation Actions


Stage III:  Long-Term Implementation Actions
Attach Stage I and Stage II information.  Update and/or revise Stages I and II as necessary.

Objectives and Risk Assessment Considerations

	Natural and Cultural Resource Objectives and Constraints/ Considerations
	Management Objectives:

· Return Natural Fire to the wilderness, consistent with people, property, and other resources.
· Reduce fuel loading across landscape.

· Manage using MIMT: Minimum Impact Management Techniques.
· Develop and implement actions that accomplish resource benefit objectives.
· Manage incident operations in a cost-effective and efficient manner as outlined in delegation letter. 
· Mitigate long-term smoke impacts.
· Plan and implement management actions that fully provide for personnel and public safety.

Manage fires consistent with Wilderness Values.

· Provide information updates as needed to keep public and media informed, and to interpret the natural role of fire in the wilderness.

· Minimize motorized equipment and use of aircraft over the wilderness.  Mechanized equipment and aircraft are permitted if consistent with minimum tool analysis.

· Utilize Minimum Impact Management Tactics.

· Encourage the natural role of fire.

· Limit trail closures to enhance recreational opportunities for wilderness use.

Cultural/Heritage Sites:

Protect the following known sites:

· Lilley Park Papoose Trees and Salt Trap (T 11s. R15w. sec 30)

· Prior Cabin (T 11s. R15w. sec 22)

· Miller Springs Cabin (T 13s. R15w. sec 35)

· White Creek Cabin (T 16s. R16w. sec 2-6)

· Initiate a structure protection by mitigating fuel hazard threats within 100 feet of structures

· Protect Gila Cliff Dwellings 

· Additional cultural sites will be inventoried and evaluated for needed mitigation of hazardous fuels threat as coordinated with the forest archeologist. 

· If an archeological site is discovered, contact the Forest Archeologist.

Natural Resources:

Minimize impacts to the following Threatened and Endangered Species:

· Populations of Gila Trout are in Little Creek and Mogollon Creek.  High intensity fires are not desirable.  Utilize management actions to keep fires out of these drainages.  If fire moves into the drainages, utilize a low intensity backing fire and provide a 100 ft buffer along either side of the stream channel where possible.  In lower Little Creek the actions are the same, except that riparian area disturbance should be limited to <25% of the area.
· Populations outside the MMA of Gila Trout in White, Whiskey, Big Dry and Spruce Creeks – Utilize management actions to keep fire out of these drainages.  If fire moves into these drainages, utilize a low intensity backing fire and provide a 100 foot buffer along either side of the stream channel.

· Populations of Gila Trout – If there is a low probability of success on management actions or if the management actions are unsuccessful evacuate the fish.

· Chiricahua Leopard Frogs are located in the West Fork of the Gila River upstream from White Creek Cabin.  High intensity fire impacting this stream is not desired.  Manage with a low intensity backing fire.

· Gila Chub identified habitat in Turkey Creek - low intensity fire producing a mosaic is desired.  In the watershed less than 10% stand replacement effects are desired.
· Loach and Spikedace Minnow in the Gila River manage low intensity backing fire within riparian zone.  

· Mexican Spotted Owl habitat is found throughout the MMA.  Identified PACS – Protected Activity Centers, mixed conifer and ponderosa pine with Gambel aak on slopes >40% (in owl habitat).  Encourage with low intensity backing fire and minimize high intensity stand replacement fire (<10% of the total acres burned). Lower 1/3 of slope across the landscape is most important in meeting objectives.
· Mexican Grey Wolves may be within the MMA.  There are no concerns regarding this species. Coordinate with US Fish and Wildlife to facilitate June 25 release in Miller Springs area.


Maximum Manageable Area (MMA)
	Acres in MMA:

Description of MMA:
	Approximately 216,000 acres
The Maximum Manageable Area (MMA) designated for the Dry Lake Complex is based on natural barriers that limit fire spread such as fuel type changes and previous burn areas, and specific values to be protected.  While the MMA defines the largest area under which the fire would be confined, this does not preclude management actions to modify fire effects while the fire remains within the MMA. 

The MMA has a perimeter of 132 miles and is divided into six segments for management and descriptive purposes.  It originates from a point where State Highway 15 crosses the Gila River south of Gila Hot Springs.  It runs north and west along the Middle Fork of the Gila River, then up Iron Creek and Cooper Canyons to Turkeyfeather Pass.  It then follows Trail 151 south to Turkeyfeather Creek and on to the West Fork of the Gila River.  At the junction of White Creek and the West Fork, the MMA follows Trail 155 south to Trail 158 and south to Mogollon Creek.  The MMA stays along Mogollon Creek until it joins the main Gila River, which is the south boundary of the wilderness.  From there, the MMA follows the Gila River upstream to the point of origin.

	Fire Behavior:
	Fire Behavior: 
Fuels and not unusual weather events have driven the fires in the Dry Lake Complex.  Dry Fire was discovered at 0830on 5/31/03, Lake Fire at 1545 on 5/31/03, Moonshine Fire at 1500 on 6/6/03 and Granny Fire at 1400 on 6/30/2003.  Typical fire activity on these fires has consisted primarily of relatively slow spread, approximately 20 chains a day, through ground fuels with burning periods up to 16 hours.

The most common fuel models within the fire area are fire behavior prediction system (FBPS) FM 2, 9 and Custom Model 50.  Model 50 is a custom model developed on the Gila to represent the pinyon-juniper vegetation type.  Other fuel types include 6, 8, 10 but these are not as widespread.

Spread was generally slow until 20-foot winds exceeded 10 mph and humidity dropped to the single digits.  Based on past fires, the District identified 15% relative humidity and 15 mph wind as triggers for increased fire activity.  Drier fuels and lower relative humidity compensated for the lower winds.

Common spread was through large diameter fuels ignited by a slow moving surface fire through the litter layer.  The litter and dead grass consumed completely and supported flame lengths of 2 feet or less.  When winds and relative humidity drop, fire activity becomes intense with flame lengths exceeding 5 feet and spread rates of more than 20 chains an hour.  These are generally short duration runs as the fires tend to run out of fuel or weather conditions change before the fires become widespread.
Fuel moisture was measured in the Little Creek drainage on July 1 using a Protometer.  These figures correlated well with what was estimated using the standard fuel moisture tables.  The fuel moistures were extremely low with 1-hour fuels at 1-2%, 10-hour fuels at 2-3%, and 100- and 1000-hour fuels at 6% or less.  Live fuel moisture was also very low.  When live fuel moisture drops below 100% live fuels are considered available fuels and will contribute to fire spread.  Live fuels in the Little Creek area were measured at 70% and are probably typical of the fire area.  The large dead fuels have consumed completely, allowing fire to last through the night and through light showers.

Stand replacement crown fire in mixed conifer and ponderosa pine was the exception.  There were several instances where short, uphill runs occurred during the heat of the day on south to west aspects.  No well-defined conditions triggered the crown fires, but a higher intensity fire in brush would produce enough heat to ignite crowns in ponderosa pine.  The crowning runs were generally of short duration and dropped to the ground when the fuels were exhausted or burning conditions changed.

Fire activity will continue as in the past pending the onset of the monsoons.  Since the weather is forecast to remain similar to what has been occurring, and the fuel complex is pretty consistent, spread and fire activity will remain the same.  Fuel continuity will determine where fire spread will occur.  Topography has had a significant effect on winds.  Typically slope heating leads to strong upslope winds that override the general 20-foot winds.

Initial fire spread was not typical of past fires.  In the past spread has been east-west as winds were funneled through major drainages.  When the fires began in the complex spread was north-south including backing against a 20 mph upslope wind.  There is some evidence that laminar flows associated with vegetation, slope heating and extremely dry fuel let the fire back against the 20-foot wind.  The reason for the non-typical spread direction during the initial burning periods is not known.
Long-term fire spread was modeled using FARSITE, fire behavior using BEHAVE+ and risk of the fire reaching critical points was evaluated using RERAP.  The BEHAVE+ and RERAP models worked well but FARSITE was of limited usefulness.  Detailed discussions of FARSITE and RERAP are in other sections of this document.

Fire Weather:
The weather during the fire has been hot and dry with good nighttime humidity recovery for short periods.  Weather stations around the wilderness and monitors have reported temperatures near 100 degrees at 6,500 feet and 85 degrees at 9,900 feet almost every day.  Afternoon cloud cover and cumulus build-up has occurred every day.  However, monitors have reported only traces of precipitation and no measurable precipitation has been recorded by any weather stations around the fire area.
The typical Four Corners high-pressure system established itself during the life of the fire.  The Four Corners High brings very hot and dry conditions over the southwest.  Dry thunderstorms are common.  Gusty winds associated with thunderstorms accelerated fire spread and increased flame lengths.  The Yellowstone Fire Use Module reported flame lengths of 4 to 5 feet while a cell was near the Dry Lake Fire but flame lengths decreased to less than a foot after the cell moved on.  On about July 3, the Four Corners High began to strengthen considerably and keep monsoonal moisture out.  This high was not expected to weaken before mid-July.

Inversions developed over the fire area and generally broke between 1000 and 1100.  These inversions were not strong and did not restrict air operations significantly although visibility was reduced until the smoke lifted.

The monsoons are predicted to begin sometime between July 10 and 15.  The long-range forecast is for above normal precipitation and above normal temperatures.

Forecasts from El Paso fire weather were generally good and they were able to return spot requests quickly.  They were helpful in providing insight to what could be expected and interpreting weather charts.


	Fire Projections, Weather, and Map

Projected Fire Area Under Expected Weather Conditions

Weather Season/Drought:  Discussion and Prognosis
	This long-term weather analysis updates the Stage III WFIP information provided by the first Fire Use Management Team assigned to the Dry Lake Complex.  That assessment was prepared in early June and one month has passed.  This update focuses on long-term analysis and assessment of precipitation patterns, the developing La Nina event, and various drought indicators.  It also examines how the season has developed in relation to the long-range fire risk assessment completed on April 30, 2003, for the Southwest geographic area.

Seasonal Precipitation Patterns:

July and August are the wettest months in New Mexico with a precipitation minimum in the April through June period.  The monsoon season is driven by moisture surges from the Gulf of Mexico under southeasterly flow.  Orographic and convective uplift combine with the moist air to trigger the development of wet thunderstorms, primarily over the higher terrain.  Rarely, tropical storms from the Gulf of California can cause heavy rain and severe flooding in southwestern New Mexico.

As the monsoon season begins, the thunderstorms are mostly dry, gradually becoming wetter.  These storms tend to be more localized than general, and high intensity such that much of the precipitation runs off instead of soaking deep into the soil.  The upper layers of the soil receive enough moisture to allow green-up in warm season grasses and some annual grasses.  Dead fine fuels on the surface soak up enough moisture to limit or halt fire spread and fire starts.

Precipitation records from Beaverhead, Bear Wallow, and Gila Center weather stations show similar patterns to the local communities and to the Grant County Soil and Water Conservation District from April 1 through October 31 (figure 1).  The April through June period averages considerably less precipitation than the July through October period.  Bearwallow is a wetter station than Beaverhead and Gila Center, but also has the shortest record (10 years as opposed to 33 years).  The Grant County information covers 135 years.
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Figure 1.  For all three stations and Grant County, average precipitation triples in July, compared to June.

According to the Southwest Geographic Area assessment, total precipitation for the water year was near 20-year average conditions through April.  However, snowpack levels at the mid- and lower elevations was below average, indicating that much of the precipitation fell as rain and that winter temperatures were warmer than average.

Data from Sno-tel sites in the Gila Basin collected by the Natural Resources Conservation Service (NRCS) indicate that the basin has had below normal snowpack and precipitation for the last two water years (table 1).  The winter started out warm and dry with snowpack levels in the Gila Basin in well below average through February.  Sufficient moisture returned in March to bring snowpack levels up to near normal but warmer weather quickly returned.  A warmer than average winter coupled with near average precipitation tends to result in earlier than average green-up and curing.

Table 1.  Water year precipitation and snowpack levels for the Gila Basin.  The water years runs from October 1 through September 30 such that the 2003 water year began on October 1, 2002 and will end on September 30, 2003.

Gila Basin (Gila National Forest)
Water Year

2000

2001

2002

2003

% Normal Monthly Snowfall

% Normal Monthly Rainfall

% Normal Monthly Snowfall

% Normal Monthly Rainfall

% Normal Monthly Snowfall

% Normal Monthly Rainfall

% Normal Monthly Snowfall

% Normal Monthly Rainfall

October
25%

12%

272%

305%

0%

30%

74%

50%

November
16%

5%

232%

164%

19%

18%

41%

32%

December
29%

20%

21%

19%

66%

38%

77%

88%

January
18%

24%

105%

108%

50%

24%

18%

22%

February
26%

10%

75%

82%

31%

59%

57%

64%

March
134%

104%

44%

54%

0%

8%

97%

76%

April
91%

59%

182%

190%

6%

16%

10%

75%

May

 

12%

 

115%

 

16%

 

74%

June
 

237%

 

152%

 

18%

 

71%

July
 

68%

 

114%

 

30%

 

 

August
 

97%

 

97%

 

72%

 

 

September
 

12%

 

67%

 

156%

 

 

Drought Indicators:

The various drought indicators offer conflicting evidence on whether this part of New Mexico is in something other than a seasonal drought or not.  The objective short-term drought indicators place the southwestern mountains climate division in normal conditions (figure 2).  The Palmer Drought Index reading as of 28 June 2003 has a preliminary drought rating of -0.59 (near normal) for the southwestern mountains, requiring only 0.28 inches of precipitation to reach a rating of 0.00.  This rating is an improvement over the May rating of -1.18.

The Standardized Precipitation Index (SPI) shows the southwestern mountains division as near normal or moister than normal for this water year and for the last six years.  The Grant County Soil and Water Conservation District precipitation records indicate that 2002, 2001, 1999, 1998, and 1996 were average or above average years while 2000 and 1997 were below average years.  Lastly, the precipitation anomaly maps indicate that as of June 28, 2003 this area has received normal to well above normal precipitation for the water year, last 28 days, and last 14 days, although the last 7 days have seen below normal precipitation (figure 3).
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Figure 2.  The southwestern mountains climate division falls within the 30-70 percentile range for drought rating.
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Figure 3.  Over the water year, the southwestern mountains have received between 100 and 141 percent of normal precipitation while the period between June 22 and 28 have only seen 65 percent or less.

Providing contrary evidence of the lack of drought are indicators such as the Drought Monitor, soil moisture, vegetation greenness, and energy release component traces for southwestern New Mexico in general and various remote area weather stations (RAWS) in particular.  The July 1 Drought Monitor, which also uses several of the indicators that point to no drought, places the southwestern mountains in either abnormally dry (D0) or moderate drought conditions (D1) (figure 4).
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Figure 4.  The northern end of the southwestern mountains climate division is abnormally dry while the southern end is in moderate drought.  The area of severe drought has been expanding toward the southwestern mountains.

A review of the last 12 weeks of the Drought Monitor indicate that conditions have improved somewhat in this climate division.  The April 8 Drought Monitor had the entire climate division in moderate drought.  By May 6, the northern part of the climate division improved to abnormally dry.  However, conditions deteriorated to the east and west from moderate drought to severe drought (D3).  Compared to this time last year, there has been considerable improvement in the drought conditions for southwestern New Mexico (figure 5).

[image: image6.png]U.S. Dro

W'(’ 8
~ 3

1 oo Asnormally Dry Drought Impact Types:

[Sistes A% Karcuturs
D Drou ot W = Water (Hy drologieal)

D rzoansernr F = Fie danger (Widres)
D3 Draught—Exbeme SDainates dominant mpict

D Drought—Excptionl (1o typen Al3 impacs)
The Drought Monitor focuses on broad-scale conditions.
Local condiions may vary. See accompanying text summary
forforecast statements

hitp:/idrought.un.edu/dm

ught Monitor -une2; 202

Released Thursday, June 27, 2002
Author: David Mishss, AWFCFCNOAA




Figure 5.  In late June of 2002, most of New Mexico was in extreme to exceptional drought.

The various measures of soil moisture indicate that a soil moisture deficit has been present for some time.  Much of this deficit is evidenced through lower than average streamflows, low reservoir levels, and lower than average vegetation greenness for the time of year (figure 6).  Soil moisture in the June through September period normal runs between 100 and 200mm.  Currently, the deficit is 20 to 40mm.  With the exception of June, temperatures for this area have been running above average at least since December 2002.  In January, temperatures were well above average.  Since many perennial plants are physiologically active when temperatures cross a certain threshold, the high temperatures through the winter may have resulted in many plants active and using water at a time when they normally would be dormant.  Warmer temperatures can also trigger earlier bud break and active growth.

Figure 6.  As of 24 June 2003, vegetation in the Gila Wilderness was below average for greenness, although the area in the western tip was of average greenness.

Energy release component (ERC), a measure of seasonal dryness, has been tracking well above average for May and June, for both New Mexico in general and Beaverhead weather station (figure 7).  These data also suggest warmer temperatures, earlier than normal green-up, and dry soils all leading to earlier curing of vegetation and drier than average dead fuels.  Observer reports from the fires in the complex state that large logs are consuming completely, leaving only ash beds behind.  Major drivers in the equations used to compute ERC are large and live fuel moistures.  Energy release component values above seasonal norms are strong indicators that live fuel moisture and large woody fuel moistures are well below seasonal norms.
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Figure 7.  Beaverhead weather station is drier than New Mexico in general and near levels seen in 2002.

The keys in defining the current situation with regard to drought appear to be temperature and long-term soil moisture deficits.  As temperatures increase, evapotranspiration in plants increases.  High winds can further accelerate evapotranspirational demands.  Two factors could be coming into play that current drought indices do not adequately incorporate.
The first is that once air temperature increases above a certain level, woody plants become photosynthetically active.  Normally in the winter months, plants are dormant and moisture that falls as rain or snow tends provides for groundwater recharge.  However, conifers can begin photosynthesizing in winter when air temperatures are warm enough.  If soils are frozen, the trees are unable to extract the water needed and begin to die, creating red belts.  However, if soils are not frozen, the trees begin extracting soil water to support photosynthesis.  The available records are not sufficient to determine when and how long conifers may have been photosynthetically active during the winter months.  If they were, less water would be available for ground water recharge and runoff into streams, lakes, and reservoirs.

The second factor for which little data is available is wind.  As wind speeds increase, evaporation directly from the soil can increase, particularly on warm or hot windy days.  Wind increases evapotranspiration demand on warmer days as well, resulting in more extraction of soil water.  Wind can also increase sublimation rates for snow.  When snow sublimes from a solid to a gas, it is not available for absorption into the soil or run-off.

Various photos indicate that stands within the Gila Wilderness are overstocked when compared to conditions before 1900.  The combination of high tree stocking, warm days in winter, and wind means that the tree canopies capture more snow where it is more likely to sublime off rather than melt.  Therefore, the demand on soil water is much greater than most drought models may account for.  Thus, the conflicting drought indicators suggest that sufficient moisture is being received in the forest relative to climatological norms but the demands on that moisture prevent adequate ground water recharge and reduce streamflows as well as result in earlier timing of moisture deficits sufficient to reduce live woody fuel moisture.

Outlook:

The outlook for the July through September period is somewhat mixed.  The drought prognosis is for limited improvement in drought conditions (figure 8).  This latest forecast is an improvement over the previous forecast, which called for the drought to persist in southwestern New Mexico.
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Figure 8.  Drought conditions should improve somewhat in southwestern New Mexico, but significant water shortages are expected to persist.

The 30-day forecast for July calls for warmer than average temperatures and equal changes for below average, above average, and average precipitation.  The 90-day forecast for the July-August-September period calls for both above average temperatures and precipitation (figure 9).
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Figure 9.  Southwestern New Mexico has a higher chance of above average temperatures than of above average precipitation.

According to the June 20, 2003 ENSO seasonal outlook, although signs of a La Nina episode are weakening, there have been several indicators of a cold event.  The monsoon is currently enhanced over Mexico and signs of an enhanced monsoon in Central America have developed.  This trend should continue through the summer with a five percent probability of an enhanced monsoon over southwestern New Mexico and southeastern Arizona.  Soil moisture conditions, however, are expected to remain in deficit by about 20-40mm through September as of the June 28, 2003 forecast (figure 10).
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Figure 10.  Soil moisture is expected to remain below average for the next 30 to 90 days.

We examined the yearly ERC traces for Beaverhead weather station to determine if there was any trend in ERC values in July and August when May and June were above average.  Over the 33-year period used to assess this question, above average May and June ERC values occurred eight times and did not occur at all before 1988.  Three times (1988, 1989, 1995) ERC remained above average until sometime in mid-July or mid-August, suggesting late monsoon seasons.  Three times ERC dropped to average or below average (1991, 1996, 2000) although a return to above average conditions occurred by mid-July in two of those years suggesting weak and short-lived monsoon seasons.  In 1990, ERC dropped to below average on July 5 and remained below average, suggesting an early and strong monsoon season.  In 1999 ERC dropped to average levels on June 17 and then below average levels on July 21 suggesting a strong monsoon season.  If these interpretations are correct, there is a 38 percent chance of higher than average fire danger conditions persisting until at least mid-July and a 38 percent chance that fire danger will fall temporarily and rise to above average levels after mid-July.

Based on long-term records from weather stations in the National Weather Service observer network, the probability of receiving at least 0.3 inches of rain in a single day begins increasing rapidly in late June (figure 11), reaching a maximum of around 12-15 percent in late July.  The chances of receiving at least that amount over a 5-day period reaches as high as 60 percent.
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Figure 11.  The probability of receiving at least 0.3 inches of precipitation peaks in the period from mid-July to mid-August.

Expected Weather:

Under the most probable scenario, southwestern New Mexico should see the onset of monsoons sometime around mid-July.  The strong high pressure over the area needs to move north into the Great Basin or east into Texas in order to allow extensive moisture into the area.  Most often, the onset of the monsoons is sudden and occurs with little warning.

Burning conditions could resemble those experienced in the 1990 season (figure 12).  A normal to slightly wetter than normal season is expected.  While soils may remain fairly dry, enough moisture should come in to increase live fuel moisture in woody plants and green-up warm-season grasses.  Fine dead fuel moistures should also increase as these size classes respond to increases in relative humidity as much as to the direct input of moisture.  Large dead fuel moistures may remain low as the short-duration, high intensity thunderstorms typical of the monsoonal season have little effect on large woody fuel moisture.
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Figure 12.  In 1990, ERC levels dropped rather suddenly from well above average values to below and near average values.

Extreme Weather:

Under an extreme scenario, the monsoon season is weak and either delayed or short-lived.  If the monsoon season is weak and short-lived, conditions could resemble those experienced in 2000 (figure 13).  Hot, dry conditions would return by mid-August and persist until October.  If the monsoon season is weak and delayed, conditions could resemble those experienced in 1995 (figure 13).  Hot, dry conditions would persist until at mid-August and return in September, lasting until sometime in October.
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Figure 13.  In 2000, it appears the monsoons were weak and short-lived allowing a return to above average conditions by August that persisted until early October while in the ERC pattern in 1995 suggests that a weak monsoon season did not begin until mid-August and was relatively short-lived.


Long-Term Risk Assessment and Map (if applicable)

	Risk Assessment (Describe techniques utilized and outputs, include maps as appropriate)
	RERAP:
The term file used in the Rare Event and Risk Assessment Process (RERAP) analyses depicts the onset of the monsoon season rather than a season ending event (figure 14).  Large fires can occur during the monsoon season, but the wetter storms often raise fuel moisture levels enough to halt fire spread in the light fuels that characterize most of this complex.
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Figure 14.  The 50th percentile date for the onset of monsoons is July 11 and the 90th percentile date is July 24.

We conducted four RERAP runs between June 29 and July 8 to assess the following risks:

· Risk of Dry Lake Fire burning to the Cub Fire and Mogollon Baldy Lookout.

· Risk of Granny Fire burning to the MMA boundary to the east and west.

· Risk of Dry Lake Fire reaching the MMA boundary at the Gila Cliff Dwellings National Monunment.

· Risk of Dry Lake Fire reaching the MMA boundary along the Middle Fork Gila River.

Details and specific results concerning these four assessments are found in Appendix B.  We were unable to generate realistic probabilities of the Dry Lake Fire reaching any particular point of concern before the onset of the monsoons.  After several days of watching the Dry Lake Fire, it was very apparent that the fire was not responding to wind.  Instead, all the fires in this complex are responding to fuels.
When the Great Basin FUMT #1 arrived, the fires were spreading in pine needles and grass under ponderosa pine stands with little spread in other fuel types other than brush.  The fires appeared to be spreading equally in all directions regardless of the wind direction and often would back rapidly into the wind.  Runs would occur upslope, but the fires also spread downslope and across slope quite readily.  Since about July 1, when the current high pressure system strengthened and noticeable inversions developed.  The air mass became hotter and drier and pinyon-juniper-grass began to carry fire as well.

The RERAP model is built on the assumption that fires respond equally as well to wind.  The probability of a fire reaching a particular point of concern is strongly affected by the probability of wind from the direction that would drive the fire towards that point.  However, if the fire is not responding to wind, RERAP will under-predict risks.  Therefore, as long as the fires in this complex are responding more to fuels and slope, those factors, coupled with persistence rates-of-spread are better predictors of fire risk than RERAP.
FARSITE

We simulated fire spread for the Dry Lake and Granny Fires with FARSITE model was run using GIS data layers provided by the forest and modified by incident GIS specialists to reflect wilderness fires since 2001.  There is a significant area of the northern edge of the Dry Lake Fire that is within the perimeter but will not burn based on the model.  According to the fuel model layer, this area is rock but the fire has burned through it.  There are probably enough stringers of fuel within area to carry fire but data resolution is not fine enough to show small changes in the vegetation layer.

Weather data files were developed using Fire Family Plus and historical weather data accessed through KCFAST.  We updated the weather files using observed and forecasted weather from the fire weather forecasters in El Paso, Texas.  Previously mapped perimeters were used to calibrate the model.

We used a burn period of 6 hours and increased fuel moistures by 4% to compensate for assumptions in the fire spread model that lead to over prediction of fire spread.  Spread rates were calibrated by tweaking input until model results more-or-less resembled the fire perimeter as mapped.  The program simulated fire spread from June 25 to July 20 (the 80th percentile date for the onset of monsoons).  A copy of the final maps is included in appendix B and the data files are included in the final fire package.
Results:
The model predicts that Dry Lake will grow an additional 23,500 acres with most spread to the northeast and west.  Granny Fire will grow an additional 6,580 acres, mostly to the east and west.  Both fires flanked the 2001 Bloodgood Fire.  These results assume that no action will be taken to restrict fire spread.

The resolution in the fuels layer presented a few problems given the fire sizes.  The time steps and other model parameters had to be large to allow the model to run in a realistic period of time.  When large time steps are used, details in the map data become more significant.  The forest should make an effort to revise the layer to reflect these differences, for example, showing the Gila River as water rather than as a burnable fuel type.


Probability of Success

	Describe Probability of Success
	Expected Weather:

The latest analysis from Predictive Services at the Southwest Coordination Center suggests that the monsoon season should arrive sometime in mid-July.  No significant weather events are expected that would result in major events of erratic fire behavior.  Under this scenario the complex has a high probability of remaining within the MMA.

Moonshine is spreading primarily to the east and the West Fork Gila River continues to hold the fire.  The western edge of Moonshine contains numerous fingers and unburned areas, but has shown little or no activity over the past week even under Haines Index of 6, low relative humidities, and high temperatures.

Granny Fire is expected to be contained by sparse fuels on the breaks above the Gila River to the east and south, Dry Lake Fire to the west, and Bloodgood Fire to the north.  Although this fire has been very active, it is spreading primarily in ponderosa pine stands with little significant spread in pinyon-juniper.  As long as Granny continues to follow the fuels, it will remain contained to the higher plateaus and ridges leading to Granny Mountain.

Dry Lake Fire has formed a ‘T” with the active part of the fire along the crossbar.  The remaining part of the fire has been inactive for many days and the fire did not progress into the breaks above the Gila River.  Management actions have served to constrain fire spread towards the MMA boundary to the west and towards the fish-bearing portion of Little Creek to the east.  Fuels above the Gila Cliff Dwellings consist of pinyon-juniper and grass with many areas of bare soil breaking up fuel continuity.  Trail 813 down E. E. Canyon has been prepared for burnout should it be needed.  At the current rates-of-spread, neither Dry Lake nor Moonshine are expected to threaten the MMA boundary in Segment II before the onset of the monsoons.

Extreme Weather:
Under extreme weather, the monsoons would be weak and either short-lived or delayed.  If the monsoons are weak and short-lived, fire spread would slow for a time and then pick up in activity and could burn for another 4-6 weeks.  If the monsoons are weak and delayed, fire spread would continue to pick up slightly each day as warm, dry weather continues.  Pinyon-juniper/grass stands would be more likely to begin carrying fire as the current slight green-up ends.  Leaves on deciduous shrubs would begin to cure and either drop or remain as cured leaves within the crowns.  Live foliar moisture in evergreen shrubs would drop below critical thresholds, allowing these species to burn.  Higher rates-of-spread would be driven largely by strong downdrafts from afternoon thunderstorms most days with little or no moisture and poor humidity recovery at night.  Under this scenario there is still a moderately-high probability that the fire would remain within the MMA boundary.

The most serious threat to the MMA boundary occurs in Segment III.  Although Moonshine Fire and possibly Dry Lake Fire could continue moving toward Segment II, the breaks above the Middle Fork Gila River and expected to hold.  Although the breaks largely disappear just north of Gila Cliff Dwellings, the sparser fuels would allow most containment actions that might be taken to succeed.  Time of day would also be critical as the main river canyons are expected to have enough humidity recovery at night to significantly slow or halt fire spread in these sparser fuels.

Under this weather scenario, Moonshine spots across the West Fork Gila River and establishes in McKenna Park and Dry Lake Fire also moves into the park creating a draw between the two fires that accelerates spread.  Although the trails that form the MMA boundary have been prepared for burnout operations, under a dry, thunderstorm event, fire could be pushed across the park and spot across the trail before burnout operations could be completed.  For this scenario to happen, many low probability events would have to occur simultaneously.

In Segment III, the containment actions taken in the Sycamore Canyon area could fail under the extreme weather scenario.  The Dry Lake Fire spots into receptive fuels and the combination of high temperatures, low relative humidity, and either a Haines Index of 6 or thunderstorm downdrafts allow the fire to make a run across MMA at the break between Segment III and Segment IV. 

Granny Fire would also be expected to spread primarily to the east and south but would remain constrained by the lack of fuels in the breaks above the Gila River.  This fire is not expected to pose a significant threat to the MMA boundary even under extreme weather conditions.


Threats

	Threats to MMA
	The MMA is divided into 6 segments.  These segments have been identified based on their natural defensibility and specific management objectives in the particular area (see attached map).

Segment I:  This segment runs from the point where State Highway 15 crosses the Gila River to the start of the Middle Fork Gila River above the private property around Gila Hot Springs.  This segment is naturally defensible due to sparse fuels and road access.  The monument property may need some work to protect some sites, but previous fires and the actions planned at MAP-1 reduce the likelihood the fire would cross Little Creek, making threats to this segment minimal.  Additional work needed to protect this Segment would consist of blacklining and burning out supported by engines and crews.

Segment II:  This segment travels along the Middle Fork of the Gila north and west up Iron Creek and Cooper Canyon to Turkey Feather Pass.  Moonshine Fire poses the primary threat to Segment II if the fire spreads to the north.  On 6/11 and 6/17 Amendments 1, 2 and 3 were prepared to add management action points and mitigation measures to protect the western portion of Segment II.  These amendments were placed in the fire record and are incorporated into the plan with this update.  These amendments add MAP-5 to the Mitigation Actions section of this Implementation Plan.  Blacklining, burning out and helicopter bucket drops would be used along the Middle Fork of the Gila River to prevent fire from moving north.  MAP – 7 has been added to the implementation plan, in this update to address actions that would be taken to prevent fire impingement on Segment II.  MAP-7 is specific to that portion of segment II west of Woodland Park.
Segment III:  This segment runs from Turkey Feather Pass along the West Fork of the Gila, to the junction of White Creek where it continues south on FS Trails 155 and 158 to the junction of Mogollon Creek and Turnbo Canyon.  The topography, stream course and vegetation along this segment lends itself to a defensible line with the exception of areas near White Creek and in Turnbo Canyon, which are more heavily fueled.  While implementation of MAP-2 will increase defensibility, either Moonshine Fire or Dry Lake Fire could threaten this segment if they grow large enough.  Blacklining, burning out and helicopter bucket drops would be used along the MMA boundary to prevent fire from crossing.  On 6/28/03, Amendment 4 was prepared and approved to add MAP- 6, which is described in the Mitigation Actions section of this plan.  This amendment was placed in the fire record and is incorporated into the plan with this update. 

Segment IV:  This segment runs along Mogollon Creek from the junction at Turnbo Canyon westward to the wilderness boundary.  Much of this segment is Gila trout habitat and should the fire move westward south of this MMA, mitigation actions would be taken.  Since the terrain south of the MMA is extremely steep and rough, and crews cannot work the country by walking in, the following mitigations are examples of actions that can be taken if the MMA is determined to be threatened.

Once the fire reaches the north aspect dropping off into Mogollon Creek, fire is expected to slow due to conditions associated with the aspect.  Thus far, water drops from helicopters have proven to be very effective at slowing and stopping the fire spread.  While some stringers of burning may reach the creek, we expect that we can mitigate the risks of stand replacement fire and assure protection of the habitat for the endangered Gila trout.  A second option is to use smokejumpers on some of the longer ridges to build firelines and blackline them to check the spread before the fire gets to those locations.  At third option is to use aerial ignition at the top of chutes to prevent the fire from crossing over into Mogollon Creek.  Aerial ignition operations would follow the Forest Air Operations Plan and procedures.  Each case will be dictated by the opportunities available as the fire approaches the MMA in this segment. 

Segment V:  This segment runs along Mogollon Creek from the Wilderness Boundary to the Gila River, and then upstream past the private property.  This segment is highly defensible due to access and lack of vegetation.  A major fuel transition takes place as the fire burns south and west towards this segment that has successfully halted fire spread in numerous past events.  Blacklining, burning out and helicopter bucket drops would be used along the Gila River to prevent fire from crossing the MMA boundary. The likelihood of fire this segment of the MMA is extremely low.

Segment VI:  This segment is the Gila River.  The size of the river and the lack of vegetation make this segment very defensible.  Again, there is a major fuel transition as fire approaches this segment and additionally there are sections where cliffs and breaks will stop fire spread before it gets to the segment.  Helicopter bucket drops and burning out would be highly successful in mitigating fire movement as the fire approaches this segment of the MMA.


	Threats to Public Use and Firefighter Safety
	Firefighter and visitor safety is a primary objective in the management of this complex.  Potential threats to the public include: 
· Fire activity in close proximity to use areas (trails, camp sites, etc.)

· Low-level air operations

· Slow travel in difficult terrain (steep trails, rocky areas, etc.) coupled with high temperatures and low relative humidity

· Slow travel in heavy fuels and where trails have not been cleared or maintained recently

The following actions will be implemented to protect public safety within the MMA:
· The Ranger District will review Outfitter/Guide trip plans for any potential hazards with the fire and notify the Outfitter/Guide if potential hazards exist.
· Notify Special Use Permit holders if potential hazards exist in their permit area.

· Close trails and areas determined to be unsafe for public travel with a Special Forest Supervisor’s Order. 
· As needed, close portions of the Forest during big game hunting season.  Seasons vary in length but are generally within these dates: Archery, August 30 – September 18; Muzzle Loader, September 27 – October 3; and Rifle, November 5 – 16.
Potential threats to firefighter safety: 

· Fatigue

· Hazard trees
· Prolonged exposure to smoke

· Exposure

· Dehydration

· Poison ivy

· Contaminated water

· Fire entrapment

· Snakes, scorpions, bear, and elk
· Rolling debris/rocks
· Use of aircraft/rotor wash
· Altitude sickness
· Extreme fire behavior
· Driving
· Steep slopes
· Improper sanitation
· Lightning/thunderstorms
The following procedures will be implemented to mitigate threats to firefighters: 

· Fire personnel will access the fire from safe access routes during low fire activity periods, with lookouts, escape routes, and safety zones identified.
· Locate camps in areas as smoke-free as possible.
· Ensure ample water is strategically located through areas where people are working or hiking in and out of the fire area.
· All fire operations will be conducted in accordance with standard operating procedure regarding PPE and strict adherence to the Fire Orders and 18 Watch-Out Situations.  The LCES concept is reinforced at every briefing, and is in each division assignment sheet or incident action plan.  Refer to Incident Response Pocket Guide for safety procedures.  All aviation procedures will be strictly adhered to as per the Interagency Helicopter Operations Guide.

· Dedicated helicopters for the fire will ensure rapid and consistent availability for medivac purposes.

· 24 hour communication capability with field personnel will be established and maintained.
· Use recommended routes and watch driving speeds; drive defensively.
· Ensure 2:1 work-rest ratio guidelines are followed.
· Maintain proper sanitation in camps.  Ensure water supplies are protected from contamination.
· If symptoms of altitude sickness appear, do not travel any higher in elevation.  If possible, drop down in elevation.  Treat other symptoms as appropriate.
· Provide a daily safety message and briefing to personnel.


	Management and Resource Concerns
	See Objectives.


Monitoring Actions

	Describe Monitoring Actions, Frequency, Duration
	Monitoring variables will include smoke dispersal, live and dead fuel moistures, daily weather, fire growth, and observed fire behavior.  Monitoring locations and frequency will depend upon the fire activity of individual fires and threats from that fire.
Criteria for daily monitoring:

1. Fire activity increases near a trail, structure, MAP, or MMA segment.

2. Volume of smoke increases significantly and creates public concern.

· Use photographs to document smoke movement, fire behavior, fuel types and other site-specific information within the MMA.  As needed and feasible, use satellite imagery to document movement of large volumes of smoke.  Fire monitors and lookouts will take weather on a frequency established by the fire behavior section and report daily.  Pull hourly observations from Beaverhead, Gila Center, and Gila Portable RAWS each day.
· Evaluate dead fuel moisture contents using dead fuel moisture reference tables and weather station computed values.
· Periodically observe fire behavior with aerial reconnaissance and by ground monitors.  As fire approaches any MAPs, monitoring of fire behavior and evaluation of specific tactics to implement management actions must occur.
· Map fires every other day, at minimum, to obtain current size, growth, and proximity to boundaries and other threats using aerial reconnaissance.  Relay data to the planning section of the FUMT for map production and documentation.

· Incident Action Plans will identify monitoring frequency and assigned personnel.

· Monitors will evaluate, identify, and map rehabilitation needs in terms of downed trees, closed trails, damaged trails and bridges, etc.


Mitigation Actions

	Describe Holding Actions and Other Mitigation Actions, and Management Action Points that initiate these actions, and Key to Map if necessary
	Operational mitigation actions are designed to reduce or eliminate threats to the MMA boundary as well as natural and cultural resources found within and adjacent to the MMA.  Objectives are to reduce fire intensity; delay, direct, or check the spread of the fire; and to control the fire if it reaches the MMA while minimizing adverse impacts to resources.

Several Management Action Points (MAPs) have been established within the Dry Lake Complex MMA.  These MAPs will initiate a variety of management actions based on weather, fire behavior and threats to the identified resources.  The attached map depicts the approximate location of the proposed management action and unique identifier (MAP-1, MAP-2, etc.).

The MAPs are not listed in sequential order in terms of timing of actions.  Instead, they are listed in sequential order in terms of development of the MAP.  In all cases, the decision to use ground forces or aerial resources is based on the establishment of safety zones and escape routes.  The size and location of any safety zone and escape route is a function of the type of fire behavior entering the area of management action.
MAP-1:  This management action is to protect Segment I and the Gila Trout habitat on lower Little Creek.  If the fire crosses a line that runs from the spring 1 mile upstream from EE Coral to Brushy Mountain (high point 8035 in Sec. 22; T.  13 S, R. 14 W), initiate the following actions to protect Gila trout in lower Little Creek and Segment I of the MMA.  Segment I is associated with numerous structures and facilities at the end of the road as well.

Management Actions:

· Begin intensive monitoring.

· Initiate a series of handline construction and/or burnouts utilizing trail systems in the area to check advance of fire.  Particularly useful would be the blacklining the section of Trail 160 between Little Creek and the Bloodgood fire scar.  The purpose is to keep fire out of the lower reaches of Little Creek and off the private property in Segment I of the MMA.

· Use hand crews, engines, helicopter bucket drops and air tankers as needed along Segment I to protect these values.  Water drops from air tankers are effective in slowing the spread of backing fires in open canopy stands.

· Additional operations on the ground other than along Segment I would take place along the SW side of lower Little Creek from the spring one mile above EE Coral downstream to the confluence of Little Turkey Creek and Little Creek.  Use direct or indirect line with blacklining on the benchlands above the creek.  As needed, improve the EE Canyon Trail and the Miller Springs trail to provide additional holding lines between the wilderness and Gila Cliff Dwellings if fire moves north of Little Creek.

These operational actions are based on the fire moving a considerable distance from its ignition points and possibly involving extreme fire behavior conditions sometime during the life of the incident.  Resistance to control is very low, and the probability of implementing this MAP is less than 10%.

Implemented 7/3 thru 7/5 by Great Basin #1 FUMT.
MAP-1a:  MAP-1a is an extension north for MAP-1.  If the fire crosses a line from the spring, approx. 1 mile west of EE Corral, north to Lost Mine Tank initiate the following actions to protect Gila trout in lower Little Creek and Segment I of the MMA as described in MAP 1.
Management Actions:

· Utilize crews to prep the trail between trails 161 and 162 north of EE corral for holding and possible black lining.  

· Initiate handline construction along a ridge directly to the west of the EE Canyon trail 813.  Utilize natural barriers to minimize disturbance by handline.  This line will be used for holding and possible blacklining.  
· Prep the EE Canyon trail as a backup to the ridge handline described above. 
· Utilize pumps and hoselay along West Fork Gila River as needed to hold fire west of the junction with the river. 

MAP-2:  If the fire crosses Turkey Creek to the north or west of Sycamore Canyon initiate the following actions.
Management Actions:

· Begin extensive monitoring and modeling of fire spread.

· If fire approaches the ridgeline from Granite Peak and will cross the pass between Woodrow and Sycamore Canyons, use ground forces or water drops to check fire spread at the ridge.

· The level of suppression depends on the intensity and width of the fire front.  If a crew with hand-tools or firing devices cannot confine the fire, or operations cannot be conducted safely, use aerial ignition or suppression with bucket drops.

· If fire reaches this geographic management action point, evaluate fire behavior.  If continuous fire spread will not occur due to lack of fuel, defer identified management actions and increase monitoring.

· If the above actions do not check fire spread at the ridge, consider use of a controlled backing fire.  Decide whether hand ignition or aerial ignition is more appropriate based on expected weather, fire behavior, timing, probability of success, and safety considerations.
The probability of implementing this MAP is 20%.  Implemented with limited success on 6/27.  Natural barrier failed to hold, fire crossed on 6/27 and 6/28.
MAP-3:  If the fire moves west across the ridge from Hidden Pasture in the south to the mouth of Corral Canyon in the north initiate the following actions.

Management Actions:

· Initiate intensive monitoring of fire spread to determine where the fire might approach Turkey Creek.

· If fire behavior is a slow backing fire, with low probability of crossing Turkey Creek or if it is anticipated the fire will stop when it hits the shrub fuel model on flat slopes, defer the management actions.

· Use hand crews to check spread to the west in Turkey Canyon with a combination of direct and indirect attack and burnout to keep stringers of fire from entering the southern areas of Turkey Creek.

· If firefighter safety is a concern under this management action, use bucket drops from a helicopter.

The probability of implementing this MAP is 75%.  Successful implementation on 6/20-22.
MAP-4:  If the fire crosses Turkey Creek and moves upslope along Sycamore, Brush or Skeleton Canyons initiate the following actions.

Management Actions:
· Initiate intensive monitoring of fire spread to determine where and when the fire would approach the ridge above the South Fork of Mogollon Creek.

· Use hand crews to check fire spread over the ridge that runs from the gap between Woodrow and Sycamore Canyons to Shelley Peak.  Use either direct or indirect tactics, depending on fire behavior and intensity.  Short sections of indirect line, burned out along the upper end of isolated tributaries, may be sufficient to check spread into the Mogollon drainage.  Access to these locations may require authorization from the forest to land helicopters in the wilderness.
· Use aerial ignition, most likely with a plastic sphere dispenser (PSD), to ignite the tops of chutes late in the day to burn out the heads of the chutes and prevent the fire from spotting over the ridge into Mogollon Creek.  Aerial ignition operations will follow procedures in the Forest’s Air Operations Plan.
· Safety zones and escape routes would dictate the use of ground or aerial forces.

· If the fire meets this geographic management action point, evaluate fire behavior.  If continuous spread will not occur due to lack of fuel, defer identified management actions and increase monitoring intensity.

· If the above actions do not check fire spread at the ridge, consider use of a controlled backing fire.  Decide whether hand ignition or aerial ignition is more appropriate based on expected weather, fire behavior, timing, probability of success, and safety considerations.
The probability of implementation of this M.A.P. is 20%.

MAP-5:  Management Action Point 5 was developed by the first FUMT assigned to the complex and further refined by the second FUMT assigned to the incident.  It consisted of defending the far northern end of the MMA from the Moonshine Fire.  The MAP established was a line running from the junction of the Trail #175 and Trail #141 southwest to the Jerky Mountain Trail #141, and then southeast to the intersection of the trails #814 and #151.

Management Actions:
· If the Moonshine Fire approaches MAP-5 and the fire spread shows potential to move past the Clayton Mesa trail (Trail #175) or Turkey Feather Trail (Trail #151), clear these trails and burn out to remove fuel between the trail and the main fire.

· Amendments 1 and 2 document the needs to perform the burnout with a list of required resources to accomplish the mitigation action safely, estimated costs, and a burn plan.

· Amendment 3 is an operational plan to implement the action including IAP for the burn.

This management action was implemented by the second FUM Team, NR #1 (Goheen) after the fire arrived and crossed MAP #5.  Clearing work was done 6/17 thru 6/19 and the area was burned out and secured south of Iron Creek, which is the MMA boundary.

MAP-6:  The third FUMT assigned to manage the Dry Lake Complex developed management action point 6.  This action point would trigger the following actions if Management Action #2 for the Dry Lake fire is not successful and if the fire crosses the upper reaches of Mogollon Creek or Little Creek.  This action would also be triggered if the Moonshine fire moves south of the West Fork Gila River.

Management Actions:
· Intensify monitoring if either the Dry Lake Fire or the Moonshine fire crosses the features noted above.

· Utilize crews to prep trails 155 and 158 that represent Segment III of the MMA boundary between White Creek Cabin and the junctions of Turnbo Canyon and Mogollon Creek.

· Utilize helicopter water drops to slow fire spread towards MMA and protect Gila trout habitat in Mogollon Creek.
MAP-7:  This action would be triggered if the fire crosses the West Fork of the Gila river, east of the canyon across from Ring Canyon in Sec.  11, T15W, R12S.  These actions would prevent fire from crossing Segment II of the MMA.  
Management Actions:

· Intensify monitoring if the Dry Lake Fire crosses the features noted above.
· Utilize trails and natural barriers along the breaks of the Middle Fork of the Gila for holding and burnout.  Use crews to prepare trails by clearing fuel, blacklining and holding trails.  Use air support to supplement holding and to keep the fire from crossing natural barriers.  
· Keep the fire from progressing to the east beyond a line from the intersection of trails 28 and 151, north to Little Bear Tank.  
MAP-8:  This action would be triggered if the fire crosses a line from the intersection of trails 28 and 151, north to Little Bear Tank.  The management actions would be targeted at restricting fire spread to the east as it burns between the West Fork and Middle Fork of the river. 

This action would also prevent fire impingement on the Gila Cliff Dwelling National Monument.

· Intensify monitoring if the Dry Lake Fire crosses the features noted above.
· Utilize trails and natural barriers for holding and burnout, along the breaks of the Middle Fork of the Gila and to the north of the monument area.  Use crews to prepare trails by clearing fuel, blacklining and holding trails.  Use air support to supplement holding and to keep the fire from crossing natural barriers.  

Actions associated with MAPs 2, 4 and 6 may require the use of aircraft and landing in the wilderness.  Terrain in this country makes cross-country foot travel hazardous.  Safety issues, logistic support and overall complexity increases dramatically by placing firefighters into this country.



Resources Needed to Manage the Fire Under Expected Weather Conditions

	Describe resources necessary to accomplish ignition, holding, other mitigation actions, and monitoring actions
	Resources needed to manage the Dry Lake Complex will vary depending on activity of the fires and the need to perform mitigation actions.  The forest has utilized 3 Fire Use Management Teams to date and should conditions and transition criteria warrant, a fourth team could be ordered.  If at the end of a team’s commitment transition criteria are met consistent with the Forest’s needs, transition to a smaller management organization (T-3 or T-4) could take place.  At the time of this update GB#1 FUMT is still managing the Complex and consists of the following personnel and resources:

1. FUMT (ICT2, PSC2, OSC2, LSC2, THSP, LTAN, and FBAN)

· GIS Technician (2)

· Safety Officer (2)

· Information Officer(2)

· Division Supervisor

· Time/Cost Unit Leader (local resource)

· Local Support as needed

· 5 Fire Use Modules
· T-1 IHC (1)
· Full Air Staff (AOBD, ATGS (2), ASGS)
· Management for 3 helicopters (T-1, T-2, T-3)
Resource commitment will reduce dramatically following completion of the current management action - Management Action #1 - and because many of the resources will time-out and not be replaced.  Expected monsoonal flow could meet criteria established by the Forest to reduce the management organization when this current FUMT times out on July 11, 2003


Estimated Costs of Managing the Fire

	Describe costs in terms of resources needed, projected duration, etc.
	The running total for the complex was $1,135,182 when transition to the Great Basin Fire Use Management Team #1 occurred at 1800 hours on July 28, 2003.  The original financial cap established for the management of the incident was $1.3 million.  The Forest raised this cap to $1.65 million at the transition meeting on July 28.  The Delegation of Authority reflects this information.
As the incident developed we discovered that aircraft cost had not been accounted for by the previous team.  The unaccounted costs were approximately $300,000.  This issue was resolved on July 1, 2003 and the missing cost information reported on the ICS 209 update for July 1.  The lack of complete cost accounting required a revision of the cap to allow for operating room for required management actions to protect the MMA.  On July 3, the forest agreed to revision the financial cap to $1.95 million.

Date

Daily Cost

Running Total

June 28

$1,135,182

June 29

$115,227

$1,250,309

June 30

$74,556

$1,324,865

July 01

$49,582

$1,374,719

July 02

$63,434

$1,438,153

July 03

$60,553
$1,498,706
July 04

$277,833
$1,776,539
July 05

$111,091
$1,887,630
July 06

$109,678
$1,997,305
July 07

$236,995
$2,234,300
July 08

$285,400
$2,519,700
July 09

July 10

July 11

Great Basin Team #1 times out on July 11, 2003 and will travel to home units beginning July 12.  Based on future weather conditions, two possible management scenarios are presented concerning the management of the Dry Lake Complex.

	
	The first scenario assumes the complex holds within the MMA as currently defined and that the Great Basin Fire Use Management Team will transition with the Forest to a type three organization.

The organization defined for this scenario is:

· Type 3 Incident Commander

· 4 miscellaneous overhead

· 1 Logistics

· 1 GIS Technical Specialist

· 1 Safety Officer

· 1 Finance (part time workload)
· 1 contract packer

· 1 Fire Use Module

· Forest type 3 helicopter

This organization is projected to remain in place until July 20, the 80th percentile date for the onset of the monsoons based on historical weather data from Beaverhead weather station.

The total for this option is $74,080.
The second scenario requires continued management of the Dry Lake Complex by a Fire Use Management Team.  The replacement team is projected to remain in place until July 20, 2003, the 80th percentile date for the onset of the monsoons based on historical weather data from Beaverhead weather station.
The organization defined for this scenario is:

· Fire Use Management Team

· 4  miscellaneous overhead

· 1 Air Support Group Supervisor

· 1 GIS Technical Specialist

· 1 Helicopter Manager

· 1 Base Camp Manager/Logistic support 

· 2 contract packers

· 2 Fire Use Module

· CWN type 3 helicopter

The total for this option is $154,160

See Appendix A for details of the cost structure of these two scenarios.


Contingency Actions

	Describe Contingency actions, management action points that initiate them, resources needed, etc.
	If the fire crosses the MMA boundary at any point along the perimeter, use on-site resources to achieve control.  If it appears that control cannot be accomplished within 48 hours, order additional resources.  A Wildland Fire Situation Analysis will be prepared to select the proper strategic alternative and necessary resources. 


Smoke Management

	Smoke Dispersion and Effects


	Under current smoke management rules, wildland fire use incidents are exempt from many requirements placed on prescribed fires.  The state Air Quality Bureau issues a permit for the entire MMA and only requires that copies of the ICS-209 and any spot weather forecasts be sent to the Smoke Coordinator (Lisa Bye).  The Dry Lake Complex has a permit for 216,000 acres that is valid until 31 December 2003.  This permit covers any fires within the MMA boundary.  The Gila Wilderness lies within the Western Closed Basins Airshed, but smoke from the wilderness area can affect the Middle and Lower Rio Grande Basins and Southwestern Closed Basins airsheds.

There are no non-attainment areas for PM10 within 100 kilometers of the Gila Wilderness.  The closest PM10 non-attainment area is Sunland Park near the Texas and Mexican borders to the southeast.  The next closest Class 1 area is Bosque del Apache National Wildlife Refuge to the northeast.  The primary sources of particulates in the general fire area and Silver City are mines.

Smoke Patterns:
Daytime transport winds tend to be southwest before the onset of the monsoons and southeast after.  However, winds from the northwest, north, and northeast are not uncommon.  Under northerly transport winds, daytime smoke tends to flow to the south and southwest toward Cliff, Mangas, and Silver City.  Historically, the farthest that smoke near the surface has reached is Mangas.  Nighttime smoke within this part of the wilderness tends to flow down-drainage towards Gila Center then on to Lake Roberts, Mimbres, Deming, and Las Cruces, in that order.  Historically, the farthest that smoke has reached on the surface has been Mimbres.  Community support for the wildland fire use program is high throughout the area and most residents are tolerant of the smoke.  Most smoke concerns tend to come from visitors to the area.

Smoke Monitoring:

Earlier in the incident, Lawrence Garcia, the Forest’s Air Quality Manager, set up two Data Rams, one in Cliff and the other at Gila Center, to collect information on PM2.5 concentrations.  The primary purpose of these monitors was to help establish the PM2.5 baseline for related to wildland fire use.  These monitors have since been pulled.  Other air quality monitors in the area include an acid rain monitoring station at Gila Center, a PM2.5 monitor at 500 East 18th Street in Silver City, and a PM10 monitor at Hurley Elementary School.  New Mexico Environment Department is responsible for these monitors and data from them is available upon request.

Smoke Complaints:

Most smoke complaints are called into Gila Dispatch.  The dispatcher in charge then usually contacts Lawrence Garcia.  Mr. Garcia then contacts the original caller to determine the exact nature of the complaint and what measures are needed to mitigate the concerns.  He works with the team as needed, documents the results, and provides a copy for the documentation package.

On July 8, smoke levels in Silver City and surrounding areas reached levels that triggered several complaints.  The Forest established a procedure to follow in Lawrence Garcia’s absence and set up a Data Rams at the Gila National Forest Supervisor’s Office.  The necessary contacts were made to start BlueSky simulations of probable surface concentrations of smoke and dispersion patterns.
Smoke Events:

In early June, smoke from Boiler and Ten Cow fire use incidents and the Thomas Fire suppression incident in Arizona combined with the Dry Lake Complex stressed the air shed for a few days.  Smoke was seen regularly from Silver City for several days in a row, although most of the smoke seems to have come from the Thomas Fire in Arizona.  The next major smoke event seen from Silver City was from the Seco Fire on June 24 and 25 when the fire grew by approximately 2000 acres each day.

Beginning about July 1, the Four Corners High began to build in strength, resulting in temperatures reaching into the high 90s and low 100s, single digit relative humidities, and stronger inversions.  Smoke was seen from Silver City the afternoons of July 2-6 when the Dry Lake Fire made short runs in the Sycamore Canyon and Woodrow Canyon area.  Diffuse nighttime smoke has been experienced at Gila Center from some time now and has reached Silver City every day since July 5.  Since the beginning of July, visitors to the cliff dwellings could see a visible smoke column as the Dry Lake Fire moved to the east toward Little Creek.  A fire information booth was set up at the Cliff Dwellings to provide visitors with information on the Complex over the July 4th weekend.

Smoke Outlook:

Significant, long-lasting smoke events from this complex are not expected to affect local communities to any greater degree than past wildland fire use incidents.  Residents and visitors to the area should expect to experience more smoke after July 15, the time when the Fort Apache Indian Reservation usually starts up their prescribed burning program each year.  Much of that smoke tends to affect the Middle Rio Grande Airshed.

Smoke emission estimations from the First Order Fire Effects Model are as follows:

Plant Community

PM10 (lbs/ac)

PM2.5 (lbs/ac)

Ponderosa pine-grass

196

166

Ponderosa pine-grass with 20% crown consumption

237

201

Interior chaparral with high loading

155

131

The chaparral model also covers pinyon-juniper woodland since that model did not include any foliage or branch wood loading in the crowns.  Using summer as the season and dry conditions, FOFEM estimates 60-70 percent consumption of available fuels, similar to estimates from past monitoring of wildland fire use events in the wilderness.  On large spread days (1,000-5,000 acres) total PM10 emissions range between 115 and 500 tons and total PM2.5 emissions, 100 to 450 tons.  During the rare spread events (over 10,000 acres per day) total PM10 emissions can exceed 1200 tons and PM2.5 emissions, 1000 tons.  Since Dry Lake is the largest and most active fire, it typically accounts for 65-75 percent of the emissions each day.

Fire residence time is relatively short both as estimated in FOFEM and reported by the monitors.  There is very little smoldering lasting several days in a given location, unlike in heavier fueled situations.  Smoldering in needles, grass and duff is relatively short-lived, particularly as duff depth is quite low.  Fuel moisture in the large logs is less than 6 percent; most are burning up completely within 48 hours or less.  Brush and pinyon-juniper has usually completely consumed available fuel within 12 hours or less.  Only the active fronts of the fires are producing the majority of smoke.  This type of burning is expected to continue.

Daytime ventilation was good to excellent until July 5, when it began to deteriorate.  Nighttime inversions have been forming after midnight and breaking at mid-morning to mid-afternoon with hazy skies persisting all day.  This pattern is expected to continue as long as both the surface and upper air masses remain stable.  On July 7, the inversion persisted nearly all day in the fire area, but lifted over Silver City.


Information Plan

	Describe Information Plan, Contacts, Responsibilities, etc.
	Goals:

· Increase public awareness regarding how we can manage naturally ignited fires with minimal efforts resulting in a benefit to the natural resources.

· Increase public awareness regarding the function of Fire Use Teams.

· Provide accurate information on a timely basis to frontliners, key forest staff, media, key forest contacts and general public.

· When the team leaves, forest relations with communities, key contacts, and media have not been negatively impacted.
If fire activity and smoke production are expected to generate public interest, then the following activities are planned:

· Send daily fact sheets and news releases to frontliners, external/cooperating agencies, media, legislative outlets, local communities, adjacent landowners and other interested parties on a regular basis.  Distribution methods include email, internet, intranet, and hard copies posted at all forest offices,  area campgrounds, trailheads, and available at satellite information site.  The information will include the past 24 hour status, anticipated planned actions, focusing on fuels reduction, protection of natural resources, maintaining wilderness values, and smoke management.
· Incorporate the volunteers that are already part of the Forest Fire Public Affairs Specialist a special program into the information function by posting and distributing fact sheets along their regular information traplines, including recreation sites and trailheads.  The Public Affairs Specialist will coordinate volunteer briefings.  The team Information Officer will provide an initial briefing to provide insight to team objectives and functionality.

· Staff the satellite information site established along Hwy 15 at Wild Horse Mesa with an information officer volunteer fire department assistants.  This site is highly visible and accessible to recreation and local traffic. 

· Review communication Strategy Plan with Forest PAO and maintain communication of information activities.  Obtain knowledge of sensitive issues.  The Forest PAO will handle congressional contacts.  Maintain strong communication ties with Forest PAO.

· Coordinate and facilitate public information meetings in local community; IC, FBAN, and Forest representative make short presentations. 

· Initiate either directly or through assistance of Forest PAO briefings by IC with local officials.  Prepare all briefing materials, i.e. handouts, map, PowerPoint.

· Support the ranger districts with maps and fire use/wildland fire information to interpret what is happening on the Complex to the large numbers of forest visitors over the Fourth of July weekend.
· Initiate the marketing of this fire use success story and coordinate getting the fire use story linked with appropriate websites.


Post-burn Evaluation

	Describe post-burn evaluation procedures, resource requirements, costs, duration, etc.
	Conduct post-burn evaluations to determine accomplishment of stated objectives and desired fire effects.  An evaluation of the total operation is vital to improvement of programmatic efficiency.  Specific areas to be evaluated include, but are not limited to:

· Management and mitigation of safety.
· Use of best available science, including weather and fire behavior forecasts, long-term risk assessments, fire growth simulations if applicable.
· Public information and education, notification of individuals, groups, and areas of potentially impacted by fires.
· Strategic and tactical development and implementation.
· Consistency with Delegated Authority directions.
· Consistency with land and resource management plans and fire management plans.
· Attention to resource management issues and concerns:
· Loach and spikedance minnows
· Gila chub

· Gila trout

· Mexican spotted owl

· Mexican wolf

· Chirichuaca leopard frog
· Protection of cabins, papoose trees, and the bear trap structure
· Operations consistent with MIMT
· Tactics consistent with natural role of fire in wilderness.

· Adequacy of local agency involvement and support.
Evaluate rehabilitation needs and urgency.  Long-term evaluations will be carried to assess rehabilitation accomplishments.
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PERIODIC FIRE ASSESSMENT

PART 1: RE-VALIDATION CHECKLIST

	Decision Element


	Yes
	No

	Is there a threat to life, property, or resources that cannot be mitigated?


	
	X

	Are potential effects on cultural and natural resources outside the range of acceptable effects?


	
	X

	Are relative risk indicators and/or risk assessment results unacceptable to the appropriate Agency Administrator?


	
	X

	Is there other proximate fire activity that limits or precludes successful management of this fire?


	
	X

	Are there other Agency Administrator issues that preclude wildland fire use?


	
	X


PERIODIC FIRE ASSESSMENT

SIGNATURE TABLE

	
	Fire can continue to be managed for resource benefits (wildland fire use action).
	Fire can continue to be managed under the short-term Implementation Action.

	Assessment Frequency
	
	
	

	Valid Date(s)
	
	
	

	Name/Title
	Date
	Y/N
	Y/N/NA

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Appendix A
Cost Projections – Dry Lake Complex

Scenario #1 – Local Management

	Resources
	Days
	Cost/Day
	Salary
	Per Diem
	Flight Time/Day
	Subtotal

	ICT3
	8
	$600
	$4,800
	$680
	 
	$6,080

	Misc. Overhead (4)
	8
	$2,400
	$19,200
	$2,720
	 
	$24,320

	FUM
	8
	$2,700
	$21,600
	$4,080
	 
	$28,380

	Packer
	4
	$660
	$2,640
	 
	 
	$3,300

	Type 3 Helicopter
	8
	 
	 
	 
	$1,500
	$12,000

	
	
	
	
	
	
	

	Grand Total
	 
	 
	 
	 
	 
	$74,080


Scenario #2 – Fire Use Management Team

	Resources
	Days
	Cost/Day
	Salary
	Per Diem
	Helicopter Costs
	Subtotal

	FUMT
	8
	$4,500
	$36,000
	$4,760
	 
	$45,260

	Misc. Overhead (4)
	8
	$2,400
	$19,200
	$2,720
	 
	$24,320

	FUM (2)
	8
	$5,400
	$43,200
	$2,040
	 
	$50,640

	Packer (2)
	4
	$660
	$5,280
	 
	 
	$5,940

	Type 3 Helicopter
	8
	 
	 
	 
	$3,500
	$28,000

	
	
	
	
	
	
	

	Grand Total
	 
	 
	 
	 
	 
	$154,160


Appendix B

Fire Behavior
· RERAP discussion and Maps

· FARSITE Maps and Tables
Appendix C
Minimum Impact Management Tactics

During management of wildland fires to accomplish resource benefits (use of wildland fire), management tactics vary considerably.  Primary tactics will be based around monitoring techniques, but site-specific circumstances may dictate the use of actions necessary to delay, direct, or check the spread of fire.  These methods could be locally intense, involving handcrews, helicopters with water buckets, and airtankers with retardant.  The intent of this minimum impact management tactics discussion is to provide general information surrounding the use of techniques that may be applied to check, hold, or suppress a wildland or prescribed fire with the least impact to the land.  Fire conditions and good judgement dictate the actions taken.  The appropriate management response that is necessary should only have the degree of action required to accomplish the objectives.
A. Safety

· Safety is of utmost importance.

· Constantly review and apply the “Watch Out Situations” and “Fire Orders.”

· Be particularly cautious with:

· Burning snags allowed to burn.

· Burning or partially burned live and dead trees.

· Identify hazard trees with observer, flagging and/or glow-sticks.

· Be constantly aware of surroundings, expected fire behavior, and possible fire perimeter for the next 1 or 2 burning periods.

B. Fire Lining Phase –Firelines are not constructed as a standard procedure on wildland fire use actions.  However, they will be needed at times.  When needed, the following information may be useful in determining the application that involves the least environmental impact. 

· Select procedures, tools, equipment that least impact the environment.

· Seriously consider using water as a firelining tactic (fireline constructed with nozzle pressure, wetlining).

· In light fuels, consider:

· Cold-trail line.

· Allowing fire to burn to natural barrier.

· Burning-out and use of “gunny” sack or swatter.

· Constantly re-checking cold-trailed fireline.

· If constructed fireline is necessary, using minimum width and depth to check fire spread.

· In medium/heavy fuels, consider:

· Using natural barriers and cold trailing.

· Cooling with dirt and water, and cold trailing.

· If constructed fireline is necessary, using minimum width and depth to check fire spread.

· Minimizing bucking to establish fireline.  Preferably move or roll downed material out of the intended constructed fireline area.  If moving or rolling out is not possible, or the downed log/bole is already on fire, build line around and let material be consumed.

· Aerial fuels – brush, trees, and snags:

· Adjacent to fireline: limb only enough to prevent additional fire spread.
· Inside fireline: remove or limb only those fuels, that if ignited, would have potential to spread outside the fireline.

· Brush or small trees that are necessary to cut during fireline construction will be cut flush with the ground.

· Trees, burned trees and snags:
· MINIMIZE cutting of trees, burned trees and snags.

· Live trees will not be cut, unless determined they will cause fire spread across the fireline or endanger workers.  If tree cutting occurs, cut the stumps flush with the ground.  Cross-check tops of cut stumps.

· Scrape around tree bases near fireline if hot and likely to cause fire spread.

· Identify hazardous trees with an observer, flagging, and/or glow-sticks.

· When using indirect attack:
· Do not fall snags on the intended unburned side of the constructed fireline unless they are a safety hazard to crews.

· On the intended burnout side of the line, fall only those snags that would reach the fireline should they burn and fall over.  Consider alternative means to falling, i.e.: fireline explosives, bucket drops.

· Review items listed above (aerial fuels: brush, trees, and snags).

C. Mop-Up Phase

· Consider using “hot-spot” detection devices along perimeter (aerial or hand-held).

· Light fuels:
· Cold-trail areas adjacent to unburned fuels.

· Do minimal spading; restrict spading to hot areas around fireline.

· Use extensive cold trailing to detect hot areas.

· Medium and heavy fuels:
· Cold-trail charred logs near fireline; do minimal scraping or tool scarring.

· Minimize bucking of logs to check for hot spots or extinguish fire, preferably roll the logs and extinguish the fire.

· Return logs to original position after checking or ground is cool.

· Refrain from making boneyards; burned/partially burned fuels that were moved should be arranged in natural position as much as possible.

· Consider allowing larger logs near the fireline to burnout, instead of bucking into manageable lengths.  Use lever, etc. to move large logs.

· Aerial fuels – brush, small trees, and limbs.
· Remove or limb only those fuels that, if ignited, have potential to spread fire outside the fireline.

· Burning trees and snags.
· See section B (above)
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