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CHAPTER 1 | SCOPE
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structure.  
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the concrete structures at Las Pozas
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Preventive Conservation Strategies for Stairway to the Sky
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The Site  
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LITERATURE REVIEW

Conservation at Las Pozas
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The Huasteca Potosina, Mexico
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Biodeterioration of Concrete
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Las Pozas.  

 
Petrography Applied to Concrete and Concrete Aggregates, ASTM STP 1061. Bernard Erlin and 

Biodeterioration of Stone in Tropical Environments Plant Biology for Cultural 
Heritage: Biodeterioration and Conservation
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FIGURE 1 STAIRWAY TO THE SKY LOOKING EAST. THE FORMERLY 
WHITE CONCRETE STRUCTURE NOW DISPLAYS A MYRIAD OF BIOLOGICAL 
ORGANISMS ON ITS SURFACE, CHALLENGING TRADITIONAL APPROACHES TO THE 
CONSERVATION OF CONCRETE. SOURCE: AUTHOR, 2010.
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.CHAPTER 2 | HISTORY AND STEWARDSHIP OF LAS POZAS

EDWARD JAMES’S EARLY LIFE 

Edward 

James: Builder of Dreams
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2

The Bones of My Hand

3

Seven 
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A Surreal Life: Edward James

2  Ibid. 23. 
3  Ibid. 23.
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Deadly Sins  

Edward James in Front of ‘On the Threshold of Liberty’

and The Pleasure Principle
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Huasteca Potosina. 
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A Surreal Life: Edward James, 21.
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EDWARD JAMES AND LAS POZAS
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La Conchita
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La Casa Original de Edward James.  
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Las Pozas

Las Pozas, Cascada del General,
Colonel Castillo.      

Surreal Eden, 52.
El Castillo

10 A Surreal Life: Edward James, 30. 
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FIGURE 2
STRUCTIONS AT LAS POZAS. THE CINEMA, AND ITS THIRD STORY, STAIRWAY TO 
THE SKY, SIT IN THE FOREGROUND AND EDWARD JAMES’S HOUSE IS LOCATED 
BEHIND IT.  SOURCE: EJA, WEST DEAN COLLEGE.
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12 Nonetheless, 

 Sierra Gorda Las Pozas. 
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  Construction 
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for conservation efforts at Las Pozas
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Las Pozas 
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Las Pozas 22  Nonetheless, 
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y Soberano de San Luis Potosi
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CONCLUSION
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CHAPTER 3 | CONTEXTS OF THE HUASTECA AND LAS POZAS  
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intrinsic character of the site.2
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sea level,
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FIGURE 3 SIERRA GORDA, AND THE SIERRA 
MADRE ORIENTAL MOUNTAINS FROM AFAR. APPROACHING THE HUASTECA 
FROM THE SOUTHWESTERN SIERRA GORDA,
VEGETATION DRAMATICALLY CHANGE FROM SEMIARID TO SUBTROPICAL. 
SOURCE: MEMO FLORES, 2008. HTTP://WWW.MEMOFLORES.COM/BLOG/LA-HUASTECA-

FIGURE 4
SOURCE: EKATARINA DONOVA, 2011.
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FIGURE 5 POZAS, 
CONCRETE SCULPTURES. SOURCE: AUTHOR, 2010.

FIGURE 6
SOURCE: AUTHOR, 2010.
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Three Story House that Might 

be Five, Palace of the Ducks, Bamboo Palace, and the Cinema
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Las Pozas
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STAIRWAY TO THE SKY

 Stairway to the Sky

the Cinema

Stairway to the Sky
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Las Pozas

 The Stairway to the Sky

Stairway to the Sky

Stairway to the Sky Edward James’s House.  This 

stairs.  Overall, Stairway to the Sky
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CONCLUSION

 Las Pozas Huasteca Potosina

Las Pozas over the course of four decades.  Today, Las Pozas 

Stairway to the Sky
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of Las Pozas.    



35
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construction at Las Pozas
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FIGURE 7
SOURCE: AUTHOR, 2010. 

FIGURE 8
BLUE PIGMENTED STAIRS OF THE THREE STORY HOUSE THAT MIGHT BE 
FIVE. ALTHOUGH SOME SPECIES MAY THREATEN MATERIAL INTEGRITY, THEY 

LAS 
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Huastecan
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Las 
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STATEMENT OF SIGNIFICANCE 
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Sky

Las Pozas and Stairway to the Sky, 
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Stairway to the Sky, and the 



CHAPTER 5 | PAST, PRESENT AND POTENTIAL RISKS AND THREATS

Stairway to the Sky

1 This 
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3  After 
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Sunlight
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Water run-off
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Stairway to the Sky
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13  Macdonald, Concrete Building Pathology  
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  MacDonald, Concrete Building Pathology
20
and Concrete Materials
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to Concrete and Concrete Aggregates, ASTM STP 1061
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CURRENT CONDITIONS OF STAIRWAY TO THE SKY 

Stairway to the Sky

22  The overall 

Description of Materials and Construction Methods 

 Stairway to the Sky

Observed Conditions at Stairway to the Sky [See Appendix E: Conditions Glossary]
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23 Stairway to the Sky
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FIGURE 9
THE WEST COLUMN, STAIRWAY TO THE SKY. SOURCE: AUTHOR, 2010.

FIGURE 10
OF  STAIRWAY TO THE SKY. SOURCE: AUTHOR, 2010.
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5  Caneva et al. Plant Biology for Cultural Heritage, 



FIGURE
STAIRWAY TO THE SKY. SOURCE: AUTHOR, 2010. 

FIGURE 12
EXPOSURE TO THE DAMP  HUASTECAN ENVIRONMENT. SOURCE: AUTHOR, 2010. 
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 SOURCE: MATHEW HOLMES, 2011.
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SOURCE: HTTP://XILITLAN.
BLOGSPOT.COM/2009/03/BLOG-POST.HTML.

SOURCE: 
HTTP://HOTELAURORAXILITLA.BLOGSPOT.COM/.



SOTANO DE LAS GOLONDRINAS

SOURCE: HTTP://WWW.TURISMOENFOTOS.COM/ITEMS/MEXICO/OTROS/6078_SOTANO-DE-LAS-
GOLONDRINAS/

AERIAL VIEW OF TAMUL WATERFALL, ONE OF THE HUASTECA
URAL TREASURES. SOURCE: GETTY IMAGES, HTTP://WWW.TIME.COM/TIME/TRAVEL/ARTI-
CLE/0,31542,1930353,00.HTML
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THE NATURAL POOLS AT LAS POZAS ARE VISITED REGULARLY BY XILITLANS 
AND TOURISTS. SOURCE: AUTHOR, 2010. 



VIEW FROM STAIRWAY TO THE SKY LOOKING EAST TOWARDS THE SIERRA 
MADRE ORIENTAL MOUNTAINS. SOURCE: AUTHOR, 2010. 



SOURCE: AUTHOR, 2011. 

CHILDHOOD. SOURCE: AUTHOR, 2011. 



SOURCE: THE METROPOLITAN MUSEUM OF ART, HTTP://WWW.
ARTSTOR.ORG.

SOURCE: HTTP://WWW.NYTIMES.COM/2007/04/01/STYLE/TMAGAZINE/04TALK.SURREALISM.T.HTML



SOURCE: AVERY DANZIGER, HTTP://WWW.XILITLA.ORG/
PHOTOS.PHP.
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EL 
CASTILLO IN CENTRAL XILITLA. SOURCE: AUTHOR, 2010.
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FORMWORK FOR COLUMN CAPITALS, EL CASTILLO, CENTRAL XILITLA. SOURCE: 
AUTHOR, 2010.

FORMWORK FOR MASSIVE CONCRETE CAPITAL, EL CASTILLO, CENTRAL XILITLA. 
SOURCE: AUTHOR, 2010.
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VIEW OF THE CASCADA DEL GENERAL
LA CONCHITA RANCH. SOURCE: EJA, WEST DEAN COLLEGE. 



PARTIALLY SUBMERGED CONCRETE AND STONE CONSTRUCTIONS. SOURCE: EJA, 
WEST DEAN COLLEGE. 
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VIEW OF BAMBOO COLUMNS THROUGH LA CONCHITA’S DENSE VEGETATION. 
SOURCE: EJA, WEST DEAN COLLEGE. 

SOURCE: 
EJA, WEST DEAN COLLEGE. 



PLUTARCO GASTELUM AT LAS POZAS, SOURCE: EJA, WEST DEAN COLLEGE. 



BAMBOO PALACE, DATE UNKNOWN. SOURCE: EJA, WEST DEAN COLLEGE. 

A COLORFUL STONE CONSTRUCTION LOCATED NEAR CASCADA DEL GENERAL. 
SOURCE: AUTHOR, 2010. 



THE HOUSE WITH A ROOF SHAPED LIKE A WHALE, SOURCE: EJA, WEST DEAN 
COLLEGE. 

THE HOUSE WITH A ROOF SHAPED LIKE A WHALE, TODAY. SOURCE: AUTHOR, 2010. 



BAMBOO PALACE SOURCE: 
AUTHOR, 2010. 

BAMBOO PALACE, TODAY. SOURCE: 
AUTHOR, 2010. 
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CONSTRUCTION OF STAIRWAY TO THE SKY. TODAY, THIS LOCATION SERVES AS THE 
ENTRANCE TO LAS POZAS. SOURCE: EJA, WEST DEAN COLLEGE. 
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CONSTRUCTION OF STAIRWAY TO THE SKY, SOURCE: EJA, WEST DEAN COLLEGE. 
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VIEW OF STAIRWAY TO THE SKY FROM ONE OF TWO ROADS LEADING TO 
XILITLA. SOURCE: EJA, WEST DEAN COLLEGE. 
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STAIRWAY TO THE SKY
SOURCE: JORGE VERTIZ, HTTP://WWW.XILITLA.ORG/PHOTOS.PHP. 



THE CINEMA AND STAIRWAY TO THE SKY SOURCE: 
JORGE VERTIZ, HTTP://WWW.XILITLA.ORG/PHOTOS.PHP. 
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STAIRWAY TO THE SKY, SOURCE: JORGE VERTIZ, HTTP://WWW.XILITLA.ORG/PHOTOS.
PHP. 
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LAS POZAS, 
SOURCE: AUTHOR, 2010.



LAS POZAS ca SOURCE: AUTHOR, 2010.

LATER HOUSE. TODAY, THIS STRUCTURE IS KNOWN AS LA CASA ORIGINAL DE 
EDWARD JAMES, OR EDWARD JAMES’S HOUSE. SOURCE: AUTHOR, 2010.



THREE STORY HOUSE THAT MIGHT BE FIVE, AS SEEN FROM A PATHWAY THAT 
SOURCE: AUTHOR, 2010.

A CLOSER LOOK AT THE THIRD STORY OF EDWARD JAMES’S HOUSE. ORCHIDS 
COLONIZE THE CAPITALS OF ITS DECORATIVE COLUMNS. SOURCE: AUTHOR, 2010.
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BAMBOO PALACE SOURCE: AUTHOR, 
2010.
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BLUE PIGMENTED SCULPTURES AND CASCADA DEL GENERAL IN THE 
BACKGROUND. DURING THE WET SEASON, THE RIVER FLOWS THROUGH THIS 
ROUNDED ARCHWAY.  SOURCE: AUTHOR, 2010.
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SOURCE: AUTHOR, 2010.

CONCRETE SCULPTURES OF PLUTARCO’S HANDS, RESTORED AFTER DAMAGE 
INFLICTED BY A TOURIST. SOURCE: AUTHOR, 2010.
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A CONCRETE PATHWAY DESCENDS THE HILLSIDE. SOURCE: AUTHOR, 2010.

LAS POZAS. SOURCE: AUTHOR, 2010.



SOURCE: AUTHOR, 2010.
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 AT PLAZA SAN EDUARDO. SOURCE: 
AUTHOR, 2010.

MUSHROOM SCULPTURES NEAR THE SITE ENTRANCE. SOURCE: AUTHOR, 2010.



EDWARD JAMES’S CABIN JAULA DE LAS BOAS
SOURCE: AMANDA HOLMES, 2011.



 HOMAGE TO MAX ERNST, LOCATED IN FRONT OF STAIRWAY TO THE 
SKY, WAS SOLD TO A PRIVATE OWNER AND REMAINS CLOSED TO THE PUBLIC. 
SOURCE: AUTHOR, 2010.

CRACK FORMATIONS IN A COLUMN OF HOMAGE TO MAX ERNST RESULTING 
FROM LACK OF MAINTENANCE.  SOURCE: AUTHOR, 2010.



APPENDIX D | CONDITIONS AT STAIRWAY TO THE SKY

NOTED.  



CRACKING

A SERIES OF CRACKS IN CONCRETE NEAR 

EDGES, AND STRUCTURAL CRACKS

FINE OPENINGS ON CONCRETE SURFACES 

FROM A DECREASE OF VOLUME NEAR 
THE SURFACE, OR INCREASE IN VOLUME 
OF THE MATERIAL BELOW THE SURFACE, 
OR BOTH

SCALING

LOCAL FLAKING OR PEELING AWAY 

ALSO OF A LAYER OF METAL 



POPOUT

CORROSION

DESTRUCTION OF METAL BY CHEMICAL, 
ELECTROCHEMICAL, OR ELECTROLYTIC 
REACTION WITH ITS ENVIRONMENT

THE BREAKING AWAY OF SMALL 
PORTIONS OF A CONCRETE SURFACE 
DUE TO LOCALIZED INTERNAL PRESSURE 
WHICH LEAVES A SHALLOW, TYPICAL 
CONICAL, DEPRESSION

SPALL

A FRAGMENT, USUALLY IN THE SHAPE 
OF A FLAKE, DETACHED FROM A LARGER 
MASS BY A BLOW, BY THE ACTION 
OF WEATHER, BY PRESSURE, OR BY 
EXPANSION WITHIN THE LARGE MASS



EROSION

PROGRESSIVE DISINTENGRATION OF A 
SOLID BY THE ABRASIVE OR CAVITATION 
ACTION OF GASES, FLUIDS, OR SOLIDS IN 
MOTION

DISCOLORATION

DEPARTURE OF COLOR FROM THAT 
WHICH IS NORMAL OR DESIRED

A PHYSICAL SEPARATION IN THE 
CONCRETE, WHETHER PRECAST OR 

IF INTENTIONALLY MADE TO OCCUR 

REGION WHERE STRUCTURAL MEMBERS 
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BIOLOGICAL COLONIZATION 
BY HIGHER PLANTS

A STRUCTURE IS COLONIZED BY 
HIGHER PLANTS, I.E. ORCHIDS, 

CAUSES MECHANICAL DAMAGE OF THE 
SUBSTRATE

BIOLOGICAL COLONIZATION 
BY MICROORGANISMS

COLONIZATION OF 
MICROORGANISMS, I.E. FUNGI, 

AND/OR CHEMICAL DETERIORATION 
OF THE SUBSTRATE 

BIODETERIORATION

MECHANICAL, CHEMICAL, OR AESTHETIC 
DETERIORATION RESULTING FROM THE 
GROWTH, MOVEMENT, OR METABOLIC 
PROCESSES OF AN  ORGANISM



THREE STORY HOUSE THAT MIGHT BE FIVE. SOURCE: 
AUTHOR, 2010. 



BIOCOLONIZED STONE AND CONCRETE SURFACES, SECRET GARDEN. SOURCE: 
AUTHOR, 2010. 

VERDANT CONCRETE SCULPTURES AT LAS POZAS. SOURCE: AUTHOR, 2010. 



GOTHIC ARCHES BLANKETED WITH PLANT GROWTH. SOURCE: AUTHOR, 2010. 



BLACK FUNGAL GROWTH, COLUMN, EDWARD JAMES’S HOUSE. SOURCE: 
AUTHOR, 2010. 

DETAIL OF STAIR TREAD, THREE STORY HOUSE THAT MIGHT BE FIVE. SOURCE: 
AUTHOR, 2010. 



DETAIL OF COLUMN BASE, EDWARD JAMES’S HOUSE. SOURCE: AUTHOR, 2010. 

DETAIL OF BUTTRESSING. SOURCE: AUTHOR, 2010. 



BIOCOLONIZATION OF A COLUMN BY PLANTS AND MACROORGANISMS. 
SOURCE: AUTHOR, 2010. 

BIOCOLONIZATION OF CEMENTITIOUS COATINGS. SOURCE: AUTHOR, 2010. 
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COLUMNS INTENDED TO SUSTAIN PLANT LIFE. SOURCE: AUTHOR, 2010. 
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SOURCE: AUTHOR, 2010. 
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GUIDELINE FOR WRITING SPECIFICATIONS WHEN USING  
D-2 / Biological Solution 
 
 Select Relevant Selection 

Division 04900-Masonry Restoration and Cleaning 
 
Part 1 – GENERAL 
 
 
1.1 RELATED DOCUMENTS 
 

A. The Contract Documents shall govern work of this section.  Provide materials, labor, 
equipment, and services necessary to furnish, deliver, and install all work of this 
section as shown on the drawings, as specified herein, and/or as required by job 
conditions. 

 
1.2 SUMMARY OF WORK 
 

A. This section includes, but is not limited to, the following: 
 

a. Removal of biological growth by chemicals from all historic surfaces including 
smooth and ornamental wood, metal, masonry, concrete, and brick.  Mock-
ups will determine the best appropriate method. 

 
 

B. Visual Requirements: 
 
a. Maintain aesthetic or historic qualities of Project by protecting Work      

designated to remain. 
 
1.3 REFERENCES 
 

A. Manufacturer’s specifications and instructions. 
 
1.4 SUBMITTAL 
 

A. See Section 01300 SUBMITTALS.  Submit each item in this Article according to the 
Conditions of the Contract and Division 1 Specification Sections. 

 
B. Product Data:  Submit manufacturer’s specifications and installation instructions for 

products used including finishing materials and methods. 
 
C. Submit manufacturer’s technical data sheet for product indicated including 

recommendations for their application and use.   
 

D. Submit a work plan describing capture, storage, and disposal as required and/or 
governed by any and all local, state, and/or federal laws, codes, and regulations.  



0

0

1

0

Material Safety Data Sheet:  D/2 BIOLOGICAL SOLUTION 

Version No. 24005 Date of Issue: March 2008 ANSI-Z400.1-2003 Format 

Section 1: PRODUCT & COMPANY IDENTIFICATION 

Product Name: D/2 Biological Solution 

Exclusively Distributed By: Manufactured By: 
Cathedral Stone

®
Products, Inc. 

7266 Park Circle Drive 

Hanover, MD 21076

Sunshine Makers, Inc. 

15922 Pacific Coast Highway 

Huntington Harbour, CA 92649

Telephone: 410-782-9150 Telephone: 800-228-0709 

Fax: 410-782-9155 Fax: 562-592-3830 

Emergency Phone: Chem-Tel 24-Hour Emergency Service: 800-225-3924 

Use of Product D/2 Biological Solution is an easy-to-use liquid that aids in the removal of a broad spectrum of soils.  

It is designed for use on outdoor sculpture, monuments, decorative fountains, stone, brick, terra cotta, 

concrete, stucco, and other architectural surfaces. 

Section 2: HAZARDS IDENTIFICATION 

D/2 Biological Solution is a colorless liquid with a very faint detergent-like odor.  It is non-flammable, non-

combustible, non-explosive, and non-reactive.

Hazard Rating (NFPA/HMIS) Rating Scale

     Health = 1* Reactivity = 0 0 = Minimal 1 = Slight 2 = Moderate 

     Fire = 0 Special = 0      3 = Serious 4 = Severe 

                * Mild eye irritant, non-mutagenic and non-carcinogenic 

Eye Contact: Eye Irritant. 

Skin Contact: Prolonged skin contact with D/2 Biological Solution may irritate the skin. Repeated daily application to the skin 

without rinsing, or continuous contact of D/2 Biological Solution on the skin may lead to irritation.   

Ingestion: Essentially non-toxic. May cause stomach or intestinal upset if swallowed. 

Inhalation: No adverse effects expected under typical use conditions. Adequate ventilation should be present when using D/2 

Biological Solution over a prolonged period of time.  Open windows or ventilate via fan or other air-moving 

equipment if necessary. Mucous membranes may become irritated by concentrate mist. 

Carcinogens: No ingredients are listed by OSHA, IARC, or NTP as known or suspected carcinogens. 

Medical Conditions: No medical conditions are known to be aggravated by exposure to D/2 Biological Solution. 

Section 3: COMPOSITION/INFORMATION ON INGREDIENTS 

Ingredients CAS Number OSHA PEL ACGIH TLV

Surfactants Proprietary None established 

Wetting Agents Proprietary None established 

Buffers Proprietary None established

Section 4: FIRST AID MEASURES 

If in Eyes: Immediately rinse the eye with large quantities of cool water; if present, contact lenses should be removed after 5 

minutes of rinsing; continue rinsing 10-15 minutes more.  Both upper and lower lids should be lifted to facilitate 

thorough rinsing. 

If on Skin: Minimal effects, if any, from diluted product; rinse skin with water, rinse shoes and launder clothing before reuse.  -

Reversible reddening may occur in some dermal-sensitive users; thoroughly rinse area. 

If Inhaled: Use in well-ventilated area, or use adequate protection from inhaling mist during spray applications. Prolonged 

exposure of workers to concentrate-mist during spray application may cause mild irritation of nasal passages or throat. 

If this happens, relocate workers to fresh air. 

If Ingested: Give several glasses of milk or water to dilute; do not induce vomiting.  If stomach upset occurs, consult physician. 

Pg 1 of 3 
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D/2 Biological Solution is a safe, easy to use liquid 
that removes a broad spectrum of biological 
deposits from hard environmental surfaces.  A 
contact time of only 1 to 2 minutes will loosen 
most fungal and algal deposits with manual 
scrubbing and is typically sufficient for excellent 
results. 

Growth of bacteria, fungi, algae, lichens, and 
mosses contributes significantly to the degradation 
of many types of construction materials, and can 
be disfiguring.  D/2 can be utilized to control this 
problem on outdoor sculpture, monuments, 
decorative fountains, gravestones, and tombs.  
Biological growth found on some individual 
building features (such as parapets and zones of 
ground contact) or materials (such as stucco) can 
also be treated with D/2, although it is not a 
general purpose architectural cleaner. 
 

Features and Benefits 
 Fast Acting:  1 to 2 minute contact time for 

great results. 
 

 Keeps Surfaces Clean for a Minimum 
of 1 year    

 

 Safe for Landscape Plantings and 

Grass 
 

 No Detrimental Effects on Masonry 
 

 Non-Toxic and Biodegradable:  No 
special precautions required for handling and 
storage. 

 

Application Procedures 
No Scrub/No Rinse Method 
1. Apply D/2 Biological Solution with a brush or 
pump sprayer to a dry surface.  Do not pre-wet the 
surface.  2. Allow to dry.  Repeat if there are heavy 
biological deposits.  D/2 works with the elements 
and results occur within one week to one month 
depending on severity of growth and weather 
conditions.  The surface will become cleaner over 
time as the subsurface biological growth dies and 
releases.   
 

 
Immediate Result Method 
1. Apply D/2 Biological Solution with a brush, roller 
or pump sprayer to a dry surface.  Do not pre-wet 
the surface.  2. After waiting 2-5 minutes, scrub 
surface with a non-metallic, short bristle scrub 
brush.  3. Allow the undiluted D/2 to remain on the 
surface 5-10 minutes longer.  4. Apply additional 
D/2 to maintain a wet surface and continue 
scrubbing.  5. Rinse with clean water.    

 
Heavy biological deposits should first be loosened 
using a low pressure washer (300 to 600 psi), or 
by mechanical scraping using wood or plastic 
tools. Follow removal with one or more 
applications of D/2 as stated above.  The surface 
will become cleaner over time as the subsurface 
biological growth dies and releases.  
 
Light biological deposits may be removed with a 
D/2 dilution of water from 1:1 to 1:4 parts water by 
volume.  Perform tests to determine effectiveness 
of various dilutions.  Follow testing with application 
of D/2 as stated above. 
 

Safety  Information  
D/2 Biological Solution is non-mutagenic, and 
contains no carcinogenic compounds as defined 
by NTP, IARC, or OSHA.  It is considered 
essentially non-toxic by swallowing, as it has an 
oral LD50 of greater than 5.0 g/kg of body weight.  
No special ventilation is required during use.   

. 
 

Packaging and Coverage 
D/2 Biological Solution is available in 32 ounce 
spray bottle, 1 gallon and 5 gallon containers, and 
55 gallon drums. 

The area that can be treated with one gallon of 
D/2 will vary considerably as a function of the 
nature and extent of biological deposits, as well as  
the physical characteristics of the surface. 

Typical coverage to remove medium deposits 
will vary from 250 to 350 square feet per gallon. 

 

 
 
 

D/2 Biological Solution 
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