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Executive Summary

I n early 2012, associates of The University o
Conservation Laboratory first approached staff of the Historic Sites and Structures Program in

the State Parks Division at Texas Parks and Wildlife Department to s@mswestigation on

the impacts of fire and fire retardants on masonry construction. Only a few months earlier, a
wildland fire had devastated one of -the state
constructed park designated as a National Hist@r@mark. Ironically, the tragedy provided

the opportunity for an excellent case study.

After thoughtful discussion, it was deemed a valuable project for both institutions.

For UT it would mean:
1 working with state agency with responsibility for lrs share of Texas
properties;
providing research opportunities for talented graduate students;
becoming more familiar with statewide disaster planning agencies;
engaging in focused scientific research;
working with staff in several areas, sues park units, resources programs, and the
Wildland Fire Team at TPWD.

= =4 =4 =4

For TPWD it would mean:
1 having access to a statéthe-art building conservation lab, its staff and equipment;
1 continuing its architectural conservation partnership with the flagshigersity in state

system;

T investing in future opportunities to prov
practices;

1 promoting the conservation efforts of TPWD;

1 and practicing, encouraging and enabling scidased stewardship of natural and
cultural resources, as identified in tA@13 Land and Water Resources Conservation and
Recreation Plan

It was with these goals in mind that TPWD sponsored a primaribgtdifed grant proposal to
NCPTT, which was successful. This report is the resuliaifgrantfunded study.
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Federal Emergency Management Association
International WildlaneUrban Interface Code
National Center for Preservation Technology and Training
National Park Service

Secretary of the Interior

Texas Parks and Wildlife Department

United States Forest Service

WildlandUrban Interface



1. Introduction

In May 2012, Texas Parks and Wildlifwas awarded a 201%ational Center for
Preservation Technology and Trainigiantto investigate the effects of the 2011 Bastrop
Complex Wildfire on cultural resources in Basti®ate ParkBSP) The grant projedt
Texas Wildfires: Bastrop State Park and Beybidgan on May 1, 2012, acdntinuel
through June 30, 2013he team approached this subject from the perspective of historic
preservation specialists trained in materials conservation, with a desire to better
understand the impact a wildfire of this size has on historic materialstraictlires. The
team also waed to learn more about ways to minimize damage in future fires, while
maintaining the historical integrity of the sites.

1.1Project Team
Dennis Gerowhistorical architect for the Historic Sites and StruesuProgram in the
State Parks Dision of Texas Parks and Wildlife DepartmefitPWD), wasthe Principal
Investigator for this grant project. TPWD staff members working with Dennis irttlude
Dr. Cynthia Brandimarteilistoric Sitesand StructureBrogram Director, andeff
Sparks aWildlife Biologist who managers the State Parks Wildland Fire Program
TPWD staff provided documents relating to the fire and park, as well as input on aspects
of the response to, and impact of the fire. Gerow accompanied the UT team on three site
Visits.

The grant projedeam also includéFrances GaleaSenior Lecturer and Research

Scientist at th&Jniversity of TexasGaleis Director of the Architectural Conservation
Laboratoryat the UT School of Architectur@lso representing UWwasMiriam Tworek
Hofstetter, a 2013 graduate of the Histor.i
focused on the effects of the Bastrop Complex Wildfire on cultural rescatr&3P
Tworek-Hofstetteb s r esearch contri buted greatly to

Tean membeiCasey Gallagheas a historic preservation and materials conservation
consultant in private practic8heis a graduate of the UT School of Architecture Historic
Preservation program, and has provided consulting services on previous TPWD projects.

In this report, Gale, TworeKofstetter, and Gallagherer e f er r ed t o 6as t he
(or we unless otherwise noted)



1.2 Scope of Work
The <ope of workfor the grant project included developitapls to assist imassessing
fire damage to historistructures, stabilizing conditions resulting from exposure to fire
and providing guidelines for protecting cultural resources from future damage associated
with wildfire. Grant objectives were:

Grant Objective Report Section

Develop an understanding aidltural
resources of BSP (2) Background Information

Assess the current conditions of the cultur.
resources at BSP (2) Background Information

Sample historic building materials exposec
to the fire and evaluate effects (3) Aftermath

Evaluate remedial treatments such as
cleaning on historic materials affected by
wildfires (3) Aftermath

Consult with TPWD experts regarding thei
recent response to wildfires (4) Recovery

Gather, compile and review existing
information on disastegreparedness and
recovery relevant to wildfires (5) Preparing for Future Wildfires

Develop guidelines for protecting cultural
resources from future damage associated
with wildfire Appendix 1

Develop a Rapid Assessment form for use
immediately after avildfire Appendix 2

Create a training module that incorporates
the findings of this report for disseminatior Appendix 3
to staff at vulnerable state parks



1.3 Methodology

Grant projectvork began witrarchival researcat TPWD Headquarters in Austin where
we reviewed historical information, includin@SPproject files, oral histories, drawings,
photographs and mapBhe UT Teantonducted literature revievef wildfire disaster
recoveryand preparednessid researchedpics includingappropriatdire-resistant
materials for replacing firdamaged elements of historic structureB&Pand the use of
defensible spaceonesaround historic structureg/ere Archeology Lab materials
consulted?

Oral history interviewsconducted by gnthiaBrandmarte,includedWildlife Fire
Program Manager Jeff Sparks drakility Management Information System Director
Robert Crossmawho discussetheir involvement in efforts to contain the wildfire at
Bastrop State Park.

TheUT teammadesix site visits toBSP duringhe grant period. @ initial visit included

an inspection ofultural resources, including thevilian ConservatiorCorps (CCC)

cabins, refectory, entry wall, culverts and the two overlook structures that were damaged
by the wildfires.During subsequendite visit, we assesad existing conditions of the

overlook structureand the culvertand obtaiedsmall samplesf sandstone and mortar

To evaluate the effects of fire retardants on historic masevririzh were nbused on the
Bastrop wildfire the teanvisited Sanders Cemetery in Magnolia, Texas, where retardant
wasdroppedo controlawildfire threatening the sitduring our visit, we inspected
conditions of historic gravestones that had been covered wiflighretardanendmet

with Magnolia resident Sharon Russell, who directed elgasafforts

Examination and testing dfiese samples was carried outhe Architectural Conservation
Labortory and in at the UT Jackson School of Geosciences Electraabidam
LaboratoriesLaboratory testing also included evaluateiganing methods to remove fire
retardantsommonlyused to control future wildfire§Ve obtained samples tife fire

retardant that was used to control lasttry@as wi | df i r e s,iamd cakiadgonto | i a
cleaning tests to determine materials and procedures for safely rentdvorg masonry
andmortar samples

Althoughfire retardantsverenot usedn Bastrop State Park during the 2011 wildfwar
investigation of possible adversieets to historic materials will help determine whether
their use on historic materials is advisable. Our laboratory testing was also important in
developing recommendations for removfirg retardant residues.



2. Background information

BastropStatePark (BSP)is located in Bastrop Countearthe town of Bastrop at the
intersection of State Highway 21 and Loop 150 to Park Rdatite park was
established in 1933 when tliity of Bastrop and private donogave2100 acres to the
Texas Stat®arks Board. The park gained 1450 acres in 1979 and another 1200
With purchases made in 2Q@SP consistof 5926 acres.

2.1 Civilian Conservation Corps
Construction of buildings in BSP began shortly after 1933 as partSofPresident
Franki n Rooseveltodos New Deal, and was pri mar.i
Conservation Corps (CCC). The CCC employed men between the ages of 18 and 25 who
worked on state parks across the nation from 11EB® Sipervisory positionsvere
createdor unemplowd architects and skillectaftsmen Roosevel tds i ntent
CCC was to Astrengthen and discipline boys
resources, and implement planned land®use.

BSP b a flagship of the Texas state parks and remains ohe best examples of the
National Park Service (NPS) Rustic style. Pivotal in the creation of this style was
Herbert Maierthe Region IlI (including Texas, Oklahoma, and the Southwest) dirkctor.
Maier designedNationalPark structuresn Yosemite, Yellovstone, and the Grand

Canyon before working witthe CCC andalthoughhe did not design the buildings at
Bastrop he superviseglanning and design effortsMore direct control was given to
Arthur Fehr who came to Bastrop in 1934 with the title of packitect and construction
supervisor. Fehr designed all 1930s buildings except for the entrance portals and
refectory exterior which came from the State Parks Bddeaften workedat thesiteon
drawings and developdrelationships with CCC workefsLandscape architects Norfleet
Bone, H.L. Scogland, and Rufus Hirsch, further contributed t&trstic and naturastic
architectural styleCCC companies 1805 and 1811 arrived on site late in 1933 and early
1934.

Between 1933 and 1937, the CCC completddyestructures, refectory, cabirmsjerlook
shelters, some erosiaontrol and landscape beautification work for the perduding

park roads and associated culvérSince there was no funding to buy building materials
and transport them from other locations, C&@olleeqquaried local stone and cut

nearby trees for park structufeglthough he locatios of the Bastrop quarries are
uncertainjnterviews with fomer CCCmembergplace them a few miles aitlethe

park? Stone was blasted with dynamite, loaded into trucks, and hauled to the park.



Figure 1.0Original Drawing of fiFehr Overlook, 6 desi gned by architec
(courtesy d TPWD)

Local sandstones include Carrizo sandstone and meiwiies Reklaw formation.

Carrizo is the majority of the stone underlying the park; it consists mainly of rounded
quartz grais cemented with iron oxide which gives the stone a reddish tblor.

However, Carrizgenerallyis poorly cemented and unfit for use as building matétial.

Much of the stone used for CCC buildings is Newby, which constitutes the basal beds of
the Reklaw formatior’? CCC members also recall quarrying shidl®ther likely sources
include consolidated gravel deposits along the Colorado Rivehasabinetown

Formation found east of Bastrophese sources provided material forvistor center

and flagstones. Original woodwork was also created from losailyced trees including

oak and piné?

2.2 Significant Features
The majority of historic structures BSP arantact, and subsequent building in the park
is in keeping witithe master plan developed bedan 1933 and 1942. The princijdéa
behind thespatial organizatioof BSP wado make all developed features of the park
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accessible by vehicle via the main park loop (Park Road A), while limiting vehicle

intrusion in less developed are@ife developed areas are well defined and disttete.
Theroadwg s and structures are also sensitive t
enhanced the artificial lake on Copperas Creek, constructed overlooks in natural high

places, and used the western level space for golf course and day use btfildings.

Landscape and festry work was also conducted by the CCC alongside building
structures roadways and trail s: construct.
naturalizationd to eliminate silgns of <cons
Circulation through the park alseaspart of the master plan, focusing on control of

vehicle access through a single park entrance and the separation of vehicle and foot

traffic.

Characterizinghe Natonal Park Service Rustic style ame buildingsconstructef
woodandroughly cutstone with wide, deeply strucknortar joints Lower courses of

walls havelargerblocks ofstone than the upper coursasgdunbroken horizontal joints
areavoidedCCC recruit Otto Pruetz recalls cuttd.i
one, | thnk | spent all day on it. They had a foreman and he came along and he measured
them and put them down in the book. [H]e told me, go ahead and chip on tma&leend

look a little rougherl t was t¥o smooth. o

The degree of this itic style variesrbm the more developed area of the parkere
buildings and walls were constructed widlgular stone blocks, to the cabins and
overlooks which are nestled more deeply in the forsere their random coursed
stonework blends iwith the landscape. Masgnwalls are loaebearing, andhe heavy
timberedroofsarecoveredwith heavy shingles?

Because a survey of extant historic buildings and structu@Skctompleted in 1993

and published in 1997 as part of its National Historic District nominatieasily

accessech detaileddescriptionis not included in this report. Howeverbaef description

of parkzonesand significant characteristics of buildings affected by the 2011 wildfire

follows. The nomination divides BSiRto the following groups: park entrance and day

use (e.g. refectory, gate house, swimming pool), park loop road 1A (e.g. Lost Pines
Overl ook, culverts), cabi nocabinsparrofdelB,fpot cabi
bridge) maintenance area (mi@nance spur road, pump house), and park lake and other
resources (e.g. lake and dam, Lost Pines Overlook, tralil, fire rings, buitdiagsiated

with golf course)The overlook on the park loop road (i.e. Lost Pines Overlook) is
construct e diybatteretd rodnd dolumn$ kit of irregularly coursed

s a n d s {The mexaganal floor is also of sandstone, and was originally covered with a
hipped, wooden roof with heavy timber frame and shakdéhotos taken of the Lost

Pines Overlook before th@21 fire show what is likely to be a replacement of this

original roof, and it is apparent that the masonry was repointed at some time. The second
overl ook, al so known as Fehrdéds Overl ook, [
steps and floors. Thioverlook was burned in an earlier fire, and its roof had not yet been
replaced by 1997
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2.3Bastrop ComplexWildfire
Beginning on September 4, 201he Bastrop Complex WildfireBCW) was the largest
Wildland-Urban InterfaceWUI) fire in Texas histoy, and the third largest nationally. It
impacted32,400acresl , 6 96 structures andWHhlenoestoff BSPOs
the forested area of the parkasviost to the massive and fasbving fire, firefighters
were abl e t o s aveandlarder souctureshosingmmryrtie éoefthet a b i n
two overlook structures. After the fira thorough case study was completed by local
wildfire experts Our summary of the BCW is below.

Figure 2. Bastrop entrance duringfire (courtesyof TPWD)

Contributing Factors

On the Labor Day weekend of 2011, Tropical storm Lee brought high varigisstrop
County, but no precipitatiofhe sustained high temperatures of the preceding few
months had heated the grouadd tle ambient heat, combined with the already dry
surface pushed the relative humidity dowreating idealire conditions.There were
sustaineavind speedsf 101 15 miles per hour® The high winds of the tropical storm
collided with a cold front from the nortmeducing the moistur@ the air and & the
windsmoved west, the relative humididyopped further*
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