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Gallery of Geology—Geomorphic work by flash floods, 
Socorro County, New Mexico

If the early months of 2006 were any indication, the Southwest’s 
nearly decade-long drought would continue for another year—
another winter had passed with virtually no precipitation, the fire 
season had begun early, one after another the national forests had 
closed, and some New Mexico cities had begun to ration what 
water remained in their reservoirs. By July 4th Socorro’s total 
precipitation for 2006 was only 0.75 inches (0.52 inches measured 
in June). Independence Day had passed without a major brush 
fire, and Socorro residents breathed a sigh of relief and wondered 
whether the summer monsoon rains, which normally account for 
most of the annual precipitation, would bring any relief from the 
drought.

We barely had time to consider this question. Four days later 
on July 8 an intense storm brought an estimated 2 inches of rain 
to the Magdalena Mountains and the foothills west of Socorro. 
This storm, the first of the monsoon season, produced a volume of 
water so great that US–60 near Water Canyon east of Magdalena 
had to be closed to traffic. The flow from Water Canyon contin-
ued east across the La Jencia Basin, through the Polvadera Moun-
tains, and into Nogal Arroyo, as it is named on the U.S. Geological 
Survey’s Socorro1:24,000-scale topographic map. Just northwest 
of Socorro flow from the arroyo is diverted into a large concrete 
drain and passes under I–25 and eastward to the Rio Grande. The 
concrete drain not only handles flow from Nogal Arroyo; it must 
be able to accommodate additional runoff from the mountains 
west of town that accumulates in a large artificial floodway west 
of Socorro’s flood-control levee.

Nogal Arroyo is dry most times of the year, but in our semiarid 
environment flash flooding is common following intense yet brief 
summer storms. The sudden torrent of water carried an immense 
amount of mud, rock, and debris. The volume became so great 
that it broke down heavy gage wire and pipe fencing. When it 
reached a point where the old channel made a reverse s-shaped 
meander south for a few yards before returning to its eastward 

downslope course toward the Rio Grande, the flood failed to make 
the turn and abandoned the old established channel. Instead it 
continued in a direct line east, clogging the meander with boulders 
and debris while sweeping up new debris, rock, sediment, and old 
landfill trash that lay in its new path.

The disturbed earth and fill near the site of the old tuberculo-
sis sanatorium was easily cut into multiple branching channels. 
A few of the new channels rejoined the old arroyo just west of 
the bridge on NM–428, the road used by vehicles bound for New 
Mexico Tech’s industrial park. The flood water that returned to the 
arroyo was funneled into the concrete-lined channel and flowed 
east under I–25. Other channels spread the flood eastward north 
of the concrete floodway, across the ATV race track, and down 
NM–428 and NM–408 into Escondida.

The July 8th storm was only the first of several intense storms 

A regional radar mosaic from 5:00 p.m. MST July 8, 2006, shows 
many thunderstorms, some severe, over much of central New Mexi-
co. The National Weather Service issued an arroyo and small stream 
advisory for Socorro County. Reports of flooding were received from 
a number of locations across the state. Image provided by NOAA’s 
National Weather Service office in Albuquerque.

The remains of a heavy gage wire and pipe fence that traversed 
Nogal Arroyo. The two heavy drill pipes were bent level with the 
channel by the force and weight of the flash flood, boulders, and 
debris.

Aerial view of Nogal Arroyo about 2 weeks after the first flash 
flood on July 8, 2006, showing the breach of an old man-made 
berm (right side of photo) where flood water abandoned the older, 
braided arroyo channel, following a more direct path and incising 
new channels through unconsolidated sediment. Photo courtesy of 
Curtis Verploegh.
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to hit Socorro later in July, throughout August, and into Septem-
ber. Arroyos and small ephemeral streams flowed continually 
all summer. Each new rainstorm was accompanied by another 
strong pulse of water and debris and by new reports of flooding 
in Socorro and up and down the valley, as well as in other parts 
of the state. Severe flooding was reported in Alamogordo and in 
Hatch. With each successive storm Nogal Arroyo’s new channels 
cut farther downward and headward.

According to the National Weather Service in Albuquerque, 
Socorro received 6.31 inches of precipitation from January through 
the month of July 2006. The normal amount of precipitation for 
that period is 4.47 inches. The month of July was the second wet-
test on record; the only wetter July was in 1915 when Socorro 
reported 5.65 inches of precipitation.

The 7.76 inches of precipitation measured in Socorro from June 
26 through August 16 is a 52-day record total since measuring 
began in 1893. This amount of precipitation is well above the aver-
age of 2.47 inches for that 52-day period.

The three months of July through September were the second 
wettest for the state since New Mexico began recording precipita-
tion in 1895.

— Jane C. Love

The July 8, 2006, flood water left the old meandering Nogal Arroyo 
channel here (near utility pole) and began to cut a new, more direct 
route eastward toward the Rio Grande. This would become the 
main channel by the end of the summer.

During thunderstorms in late July, August, and September, new 
channels incised during the July 8 flood widened, deepened, and cut 
headward. Photo courtesy of Curtis Verploegh.

View to the east of Nogal Arroyo and the NM–428 bridge about 6 
weeks after the first flash flood on July 8, 2006. Subsequent floods 
have contributed to progressive headward erosion of the new chan-
nel at the left of the photo and erosion to the berm on the south side 
of the arroyo just west of the bridge. In the lower foreground the old 
Nogal Arroyo channel is on the right and the new main channel is to 
the left. Photo courtesy of Curtis Verploegh.

Intense flow commonly breaks pieces of silt and clay from arroyo 
walls. As they are rolled along downstream, they become round-
ed and coated with coarse sand and fine gravel, hence the name 
“armored mud ball.” 

Summer erosion can be measured by more than 6 ft of well casing 
exposed in the new main channel of Nogal Arroyo.




