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The Dust Bowl was a period during which dust storms caused major ecological and agricultural damage to the American and Canadian prairie lands from 1930 to about 1936.

The dust storms resulted from severe drought coupled with decades of extensive/intensive farming.

Deep plowing of virgin topsoil in the Great Plains resulted in the displacement of the natural grasses that kept soil in place and trapped moisture – even during drought and high winds.

Black Blizzards or Black Rollers often resulted in visibility being reduced to only a few feet.

Much of the topsoil was blown eastward and southward in large dark clouds, occassionally reaching all the way to East Coast Cities such as New York and Washington, D.C.
Without natural anchors (vegetation) to hold the soil in place, it dried out, turned to dust and blew away.

Approximately 100 million acres centered on the panhandles of Texas and Oklahoma, and adjacent parts of New Mexico, Colorado, and Kansas were most deeply affected.

These millions of acres became useless as farmland resulting in many people leaving their homes to travel to California (and other states) to find work – often finding conditions no better than what they had left.
In March 1933, the  Civilian Conservation Corps was created as a New Deal program to provide work for unemployed through federally funded programs.

The CCC was to confine itself to working in the areas of forestry, the prevention of soil erosion, flood control and similar projects.

In September 1933, a new agency was established in the Department of the Interior headed by a soil scientist, named Hugh Hammond Bennett, who spent his career to that point in the USDAs Bureau of Chemistry and Soils.  Bennett was known for drawing attention to the soil erosion problem through papers and studies, in particular a USDA bulletin coauthored with William Ridgely Chapline titled “Soil Erosion: A National Menace.”

Bennett proposed establishing watershed-based demonstration projects near the CCC work camps where the SES could utilize the information from the camps to demonstrate the practicability of soil and water conservation measures to prevent erosion.

During the time between September 1933 to April 1935 there was increasing support for establishing a national soil conservation policy and program.

On March 20, 1935, Hugh Hammond Bennett began testimony on the soil conservation bills before a subcommittee of the House Committee on Public Lands.  The next day, as Bennett was continuing his testimony, a dust cloud passed north of the city, but it was clearly visible in the District.  The Washington Post reported, “Throngs of curious persons, leaving Government offices, swarmed down the Mall and to Potomac Park, where the dust was visible."  Bennett certainly knew of the dust storm approaching from the Midwest when the hearings continued on March 21, as Soil Erosion Service field offices had kept Bennett informed of dust storms by telegram.

On April 27, 1935 the Soil Conservation Service was established under the Department of Agriculture with Hugh Hammond Bennett selected to serve as the Chief of this new agency.
 Coon Creek Watershed in western Wisconsin was the nation’s first large-scale soil and water conservation demonstration project. 

 This project evolved out of the dust bowl and was established in 1933 by the then Soil Erosion Service.

 Out of such demonstration projects, the PL-566, the Watershed Protection and Flood Prevention Act evolved.

 Over time the Soil Erosion Service became the Soil Conservation Service, and ultimately the Natural Resources Conservation Service.
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Today, through various programs, the NRCS works with the nation’s farmers, ranchers, land managers, and others to develop conservation plans to assist with many natural resources problems including soil erosion; flooding; animal waste management; wetland and wildlife habitat preservation, restoration and management; air quality concerns; and many others.

Through the PL-566 program specifically, NRCS has assisted with design and construction of over 11,000 floodwater retarding structures (a.k.a. dams) across the United States starting in the 1940s and 1950s.�
In 1994, the Soil Conservation Service was renamed the Natural Resources Conservation Service to better reflect the breadth of the work we do not just in soil and water conservation practice, but in helping the nation’s private landowners protect their natural resources.

In the 1930s, 1940s and 1950s, when much of the original SCS soil and water conservation work was going on there wasn’t much, if any, information available on how to size a terrace, a waterway, a floodwater retarding structure, or other conservation measures. Over time, people working in the field were making careful observations of the conditions around them and what did and didn’t work.  One person was paying particular attention to rainfall and runoff.  That individual was Victor Mockus.  Mockus came to be known as the father of SCS hydrology.  In his early career, he worked for the CCC and later moved to the SCS.    

The greatest technical need was for an improvement in procedures for estimating peak flows and volumes of runoff from small watersheds in order to prepare sound plans for applying soil and water conservation measures.

In the 1930’s, the Rational Formula was state of the art for estimating peak discharge.  Conservative use of the rational formula gave peak discharges that were satisfactory for sizing spillways on small earthen dams and in the design of vegetative waterways and drop structures, but there was no good procedure for determining the volume of runoff that might be expected.  Volume is important especially for the design of structures with large drainage areas and to properly size flood irrigation systems in arid climates where floodwaters were diverted to treated areas to increase production.

For NRCS research in the field of hydrology had a high priority.  Hydraulic laboratories in Spartanburg, SC, Minneapolis, MN and Stillwater, OK collected hydrologic and hydraulic data on over 60 field projects.   These researchers were concerned with uncovering fundamental principles of hydrology with an emphasis on developing working tools for field use.




Aging 
Infrastructure 

 

The peak of dam construction was 1963 
 

605 dams reached their 50 year life in 2013 
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Claudia- I stole this from Steve’s Emmitsburg presentation. We have other presentations of the same data illustration the 50-yr ‘shadow’ of dams reaching the end of design life. Might be good to have a slide covering the Small Watershed Rehabilitation Program.



NRCS Hydrologic Procedures 
• NEH Part 630, Hydrology  
• WinTR-55, Small Watershed Hydrology 

computer program 
• WinTR-20, Computer Program – Project 

Formulation – Hydrology 
• NEH Part 650, Engineering Field Manual 

(specifically Chapter 2) 
• EFH2 Computer Program 
• Curve Number Archives (misc. reports 

related to runoff curve numbers) 
• SITES (Earthen/Vegetated Auxiliary Spillway 

Erosion Prediction for Dams ) 
• WinDAM – Windows Dam Analysis Modules 
• Technical Release No. 60, Earth Dams and 

Reservoirs (policy document defining NRCS 
specific requirements for design and 
construction of earthen dams) 
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In 1954, hydrology research was transferred to the Agricultural Research Service (ARS)

In 1956, ARS and SCS, began to develop standardized hydrologic procedures for small, ungaged, agricultural watersheds which led to the publication of Section 4 of the National Engineering Handbook in 1964 (now the National Engineering Handbook, Part 630)

Concepts included:
1) a system for grouping soils according to infiltration capacity
2) a standard system of determining runoff potential of watersheds according to soils and land use (Runoff Curve Number procedure)
3) use of a dimensionless unit hydrograph in estimation of peak rates of runoff.

Interestingly, Victor Mockus, who started his career with the CCC is responsible for the development, or at least the refinement of many of the NRCS hydrology procedures in use today.  And while the runoff curve number procedure in particular has received a lot of scrutiny and review by the scientific and academic communities, it seems to be withstanding the test of time and is still probably the most widely used procedure for making estimates of runoff volume.

Today, NRCS maintains a number of documents which have become standard hydrology references world-wide including many of these.


http://directives.sc.egov.usda.gov/viewDirective.aspx?hid=21422
http://www.wsi.nrcs.usda.gov/products/W2Q/H&H/Tools_Models/WinTR55.html
http://www.wsi.nrcs.usda.gov/products/W2Q/H&H/Tools_Models/WinTR55.html
http://www.wsi.nrcs.usda.gov/products/W2Q/H&H/Tools_Models/WinTR20.html
http://www.wsi.nrcs.usda.gov/products/W2Q/H&H/Tools_Models/WinTR20.html
http://directives.sc.egov.usda.gov/viewDirective.aspx?hid=21429
http://www.wsi.nrcs.usda.gov/products/W2Q/H&H/Tools_Models/efh2.html
http://www.wsi.nrcs.usda.gov/products/W2Q/H&H/tech_info/topics/CNarchive.html
http://www.wsi.nrcs.usda.gov/products/W2Q/H&H/Tools_Models/Sites.html


NRCS Conservation Practice Standards 
Hydrologic Criteria 

NRCS Conservation Practice 
Standards: 
• Approximately 255 NRCS 

conservation practice standards 
(http://www.nrcs.usda.gov/wps/portal/nr
cs/main/national/technical/cp/ncps/) 

• Purpose: 
– Provide information on and 

where practices are applied 
– Set forth the minimum quality 

criteria (INCLUDING 
HYDROLOGIC CRITERIA, IF 
APPLICABLE) to be met during 
application of the practice for it 
to achieve its intended purpose 

Minimum auxiliary spillway capacity for POND 
(Conservation Practice Standard Number 378) 

Drainage 
area (ac) 

Effective 
height of 
dam1 (ft) 

Minimum design storm2 

Storage 
(ac-ft) 

Frequency 
(Years) 

Minimum 
duration 
(hours) 

20 or less 20 or less < 50 10 24 

20 or less > 20 < 50 25 24 

> 20 < 50 25 24 

All others 50 24 

1. As defined under “Conditions where Practice Applies. 
2. Select rain distribution based on climatological region. 
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http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/technical/cp/ncps/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/technical/cp/ncps/


NRCS TR-60 
• NRCS policy on design of 

dams 
“… describes design procedures and 
provides minimum requirements for 
planning and designing earth dams 
and associated spillways… to ensure 
consistent performance…” 

• Specifies PMP event to 
generate freeboard 
hydrograph (FBH) for High 
Hazard Dams 
To analyze integrity, or erosion 
resistance, of earthen materials in 
auxiliary spillway and to set top of 
dam elevation 
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TR-60 Minimum Auxiliary Spillway 
Hydrologic Criteria 

Class of 
Dam 

Product of 
storage x 
effective height 

Existing or 
planned 
upstream 
dams 

Precipitation data for 1 

Auxiliary spillway 
hydrograph 

Freeboard hydrograph 

Low2 

less than 
30,000 none 

 

P100 P100 + 0.12(PMP - P100) 

greater than 
30,000 P100 + 0.06(PMP - P100) P100 + 0.26(PMP - P100) 

all any3 P100 + 0.12(PMP - P100) P100 + 0.40(PMP - P100) 

Significant all none or any P100 + 0.12(PMP - P100) P100 + 0.40(PMP - P100) 

High all none or any P100 + 0.26(PMP - P100) PMP 

1 P100 = Precipitation for 100-year return Period.  PMP = Probable maximum precipitation 
2 Dams involving industrial or municipal water are to use minimum criteria equivalent to that of Significant Hazard Class. 
3 Applies when the upstream dam is located so that its failure could endanger the lower dam 
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NRCS Engineering Policy 
http://directives.sc.egov.usda.gov/RollupViewer.aspx?hid=27418  

• NEM Part 530, Hydrology provides guidance on hydrometeorological data 
sources: 

 A. When available, existing hydrometeorological data must be used for planning, design, and operation of 
   water-related structures and systems. Hydrometeorological data are available through numerous     
   sources, including— 
   (1) NRCS National Water and Climate Center (NWCC). 
   (2) U.S. Geological Survey (USGS). 
   (3) National Oceanic and Atmospheric Administration (NOAA). 
     (i) National Weather Service (NWS). 
     (ii) National Climatic Data Center (NCDC). 
   (4) Regional climate centers (RCCs). 
   (5) State climatologists. 
   (6) USDA sister agencies. 
     (i) Agricultural Research Service 
     (ii) Forest Service 
   (7) Other Federal, State, and local agencies having planning responsibilities for water-related projects,  
     operational responsibilities, or both. 
 B. Hydrometeorological data may also be found in various watershed and floodplain reports, which can be 
   found in the libraries of Federal agencies involved in study and report preparation. 
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Need for updated/current PMP (and 
other) rainfall data 

• Flood hazard and other studies that rely upon 
hydrologic analyses 

• Project design 
• Need to use the most current and available 

information 
– Climate change considerations 
– Questions from project sponsors and others about 

why we may not be using the must currently available 
data 

– Questions about using Special Studies developed 
outside the Federal realm 
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NRCS Issues and Concerns 

• NRCS is a technical Agency providing 
assistance to landowners. 

• We are a consumer of rainfall data, including 
PMP studies. 

• Very few personnel within NRCS who have 
knowledge or ability to develop or evaluate 
PMP studies. 
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The Agency mission statement is, “Helping People Help the Land.”  Our focus is on getting conservation on the ground.  Most of our engineers work directly with field personnel and landowners to plan, design, and install on-farm conservation measures.  
We have a very small cadre’ of engineers devoted to working on Small Watershed Program issues.



NRCS Primary Needs 

• Updated PMP estimates 
• Access to studies and accompanying background 

information (such as historical extreme storms 
databases) 

• Access to and support in using tools developed by 
other Federal Agencies (HEC-MetVue?) 

• Clear guidance on development of regional and 
site-specific studies to ensure consistency of 
studies developed outside of the Federal realm 
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Questions? 
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Claudia C. Hoeft, P.E., National Hydraulic Engineer, USDA - Natural 
Resources Conservation Service, Conservation Engineering Division, 1400 
Independence Avenue, SW, Room 6136-S, Washington, D.C.  20250.  
Phone:  202-720-0772.  e-mail:  claudia.hoeft@wdc.usda.gov. 
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