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INTRODUCTION

COLLABORATION AND ACKNOWLEDGEMENT

In the spirit of ecological restoration, environmental OLNH WKHVH DOORZ IRU JUHDW LPSDFW
education, and community action, Hermit's Peak NQRZ WKDW SURYLGLQJ HGXFDWLRQDO
Watershed Alliance, Albuquerque Wildlife Federation, ODQG VWHZDUGYV LV LPSHUDWLYH WR UH
Bill Zeedyk, Quivira Coalition, and Rio Grande Return SHRSOH GRLQJ WKLV ZRUN RQ WKH ODQ
KDYH FRPH WRJHWKHU WR FUHD W H biygest diffSrBn¢aMVEild the Zelupdheve ldggregated
UHVWRUDWLRQ JXLGH ,W EXLOGV Rhg irSddmainEnHMG Quides theskl typds Of Gechni@ @Gy

QHZ VWUXFWXUHV QHHGHG IRU SR Vhaverchhie fob Vsl Dased-t@nrourifieR Xdrbss\ the

:KLOH ZH EHOLHYH FROODERUDWLR @R XB\HW AHNMQ DRUUG ROMK B W LRIV RQV

WHAT IS A WATERSHED?

Awatershed LV DQ DUHD Rl ODQG ZKHUH DOO WKH ZDWHU IURP

UDLQ RU VQRZPHOW GUDLQV LQWR D FRPPRQ ERG\ RI ZDWHU

such as a river, lake, or ocean. Water from precipitation

WUDYHOV LQ D ZDWHUVKHG RQ WKH VXUIDFH RU XQGHUJURXQG
VKDSLQJ WKH ODQGVFDSH DV LW ERZV DQG SURYLGLQJ D ZDWHU
supply to support the entire area. Watershed encompasses

HYHU\WKLQJ ZLWKLQ LWV JHRJUDSKLF ERXQGDU\ VRLO WHUUDLQ
ZDWHU DLU SODQWVY DQLPDOV DQG SHRSOH DV DQ

interconnected ecosystem.They play a vital role in

GLVWULEXWLQJ ZDWHU DFURVV WKH ODQGVFDSH EOWHULQJ
and storing it, and buffering against environmental

FKDOOHQJHVY OLNH EUH ERRGYV

WATER TABLE -\

GROUND WATER ‘Lm S




POST FIRE WATERSHED RESTORATION USING 6RPH SRVW EUH ZDWHUVKHG UH VW R Captwe a8 QdistRoDtO 3&dir@riE X Grghinic material
LOW TECH, NATURE BASED SOLUTIONS ' BHGXFH VXUIDFH ZDWHU ERZ YHORFIMG X¥HUGDRED I W PIFX\RWE E\ ERRGV DQG
the landscape, and sink it into the soil to increase ERZ E\ VORZLQJ DQG VSUHDGLQJ ZDWHU

Watershed restoration is the process of repairing and 3RVW EUH ZDWHUVKHG UHVWRUDWLRQ LV EHVW DEGRPICIDMW HRQZUWW HV " 3URPRWH UHYHJHWDWLRQ RI QDWLYH S
enhancing natural processes and functions damaged ORZ WHFK QDWXUH EDVHG VROXWLRQV WKDW ZRMN,egtleyggfongRj\/ge}éH&%n in uplands, .

E\ KXPDQ DFWLYLWLHV QDWXUDO (@BdchsEey W idpaivdamiagedGakdsdapesrud restore GUDLQDJHV ZHWODQGV DQG RWKHfHSSEXﬁVQ’V'?,EFHD%FBSﬁ%&,FDO SURFHVVHV WKD
environmental changes, to improve health and resilience  ecosystem functions using local materials (rocks, logs, . R W HY IURP GHJUDGDn : v v

Rl ODQG DQG ZDWHU HFRV\VWHPV \RIGE UHYGFHQDRDXW H RIEDIURDWHULDOV PLPLF I1HDWRYHV YR KEEVXY DIEER U RYxENRYBEY ERPYRBY I RW\ DQG ELF

DQG ODVWLQJ GDPDJH WR D ZDWH UVXHMEX GHVUXS VIO @/ ZH VO WKWWLQJ HFRORJLFDO SHRFGQMAW ®YDLQDJIJHV WR WKHLU ERRGSODLQ .
Q Q VX & W e Q :DWHUVKHG UHVWRUDWLRQ DIWHU EUH L

functions and processes crucial to the ecosystem.Plantsand RSSRVHG WR VIQWKHWLF PDWHULDOV FRQFUHW i 3
WUHHV WKDW VWDELOL]H VRLO D Q G CRONRE r2gatelloni@id idpaets GrHAE\WHYIRNME. %gé#dag%wreg%%%eepw&%wChannE|s WR SUHYHQW RU UHSDLU VLJQLEFDQW D
leaving the land bare and vulnerable to erosion. Scorching /RZ WHFK QDWXUH EDVHG VROXWLRQV UHTXLUH PLQLPRBVWMRESAYKEWRZ LQ DEDQGRQHWRVWDMOAUFKEQ HHDO WK ZDWHU TXDOLW
FDQ FDXVH VRLOV WR EHFRPH K\G UR®HREENd-DDIVNHNISIEASSHIE th@ Mhese " JHPSRUDULO\ VWRUH ZDWHU RQ ERRBISHHYHYW RROPYHRA ARKN FDQ VDYH FF
UHGXFLQJ ZDWHU LQEOWUDWLRQ DQGtidnQtetom®a/a df thexnatuRFandstXp@,R | | ZDWHU WDEOH DQG LQFUHDVH Ju R%8%% 3 gliferiin el o 1

Runoff carries loose soil, ash, and debris into streams and making these solutions more sustainable and 3URPRWH FDSLOODU\ DFWLRQ WR GUDZ ZDWHU XSZDUG

ULYHUV FDXVLQJ VHGLPHQW E XL O Gestient DanareiHaldngireéiad ai@natives. and sustain vegetation

TXDOLW\ ,Q FDVHV Rl LQFUHDVHG SUHFLSLWDWLRQ SRVW EUH

ODQGVFDSHV DUH VXVFHSWLEOH WR EDVK ERRGLQJ
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ROCK STRUCTURES

This guide is designed to guide restoration of small WHY BUILD STRUCTURES WITH ROCKS?

drainage channels, such as ephemeral or intermittent

PRQVRRQ VHDVRQ RU VSULQJ VORZ & b i iR DQG DUUDQJLQJ URFNV RI YDULRXVRVKDS\HW RIUDGW Y RIHIELQRRHULQJ WUDQVS

FKDQQHOV LQFOXGH ODQG IHDWXU ; 5 e g interlocking patterns. Using rocks to build restoration ; PLQLPL]LQJ WKH HQYLURQPHQWDO LPSDI

ZKLFK DUH YLWDO FRPSRQHQWYV RI : - ety VWUXFWXUHY KDV VHYHUDO EHQHEWRY RQH PEHAL U LW IONW\ DIUVHK KHDY\ HTXLSP|
3 ; ; : AT # Ji plentiful in many remote settings making them WASLFDOO\ XVHG DV DQFKRUV RU VXSSRL

The guide provides step-by-step instructions for constructing 8 g 2 SN Lot AT T readily accessible for projects. EOO WKH JDSV EHWZHHQ ODUJHU RQHV

ORZ WHFK QDWXUH EDVHG UHVWRU - Y : FKLQNLQJ 5RFNV WKDW KDYH UHODWL

WKHLU SXUSRVH KRZ WKH\ IXQFW: ) '. o ey Rocks are also naturally occurring on the landscape ideal for the foundation of certain structures, providing

them. It also includes design considerations, adaptations, [ =, N <o s XQOLNH FRQFUHWH RU RWKHU PD Q, ER{phkeRd? WabitaRdhtea 8 &Sorb the impact
for each structure. Structures in this guide can be built by o7 ] . ' . : provide a long-term element that doesn’t need to be RI IDOOLQJ ZDWHU

hand using onsite or delivered materials, such as rocks
and logs. Many of these structures can be built using :
KHDY\ HTXLSPHQW LI WKHLU VFDOH= T“"""""

These foundational structures in this guide serve as

UHOLDEOH PRGHOV KRZHYHU VWUX

WR PHHW WKH VSHFLEF QHHGV RI

GUDLQDJH FRQGLWLRQV &XVWRPL]D :
WKH VKDSH VL]H RU PDWHULDOV XVHG H W

: ) S [ et :I. ‘ =
XUHV,
ZRUN HITHFWLYHO\ IRU WKH JLYHQ yﬁaﬁ@f%ﬁmﬁgﬁ : Ewn%ﬁ‘g?sgﬁqhgeﬁg‘)sape"o before (top)

HPSKDVL]JHV XQGHUVWDQGLQJ KRZ WKHVH UH
function so that they can be thoughtfully adjusted

or combined to address unique challenges.

Structures in this guide can be restorative, preventive, or
designed to repair degradation, and in some cases per-
form multiple functions. Restorative structures are A

designed to reinstate natural functions or processes e e G SAFETY NOTE:
LQ WKH ZDWHUVKHG )RU H[DPSOH :
erosion but is intended to restore meander patterns.

,Q FRQWUDVW VWUXFWXUHV OLNH _%i
but are designed to arrest and address headcut erosion.

:KHQ ZRUNLQJ ZLWK URFNV WKH PRVW FRPPRQ LQMXULHYV DUH FDXVHG E\ DI
JRU H[DPSOH D URFN IDOOLQJ RQ \RXU IRRW RU FUXVKLQJ D EQJHU EHWZ}
SRVLWLRQ DQG VXUURXQGLQJV ZKHQ PRYLQJ URFNV 6RPH URFNV PD\ EH KR
VR DYRLG GLVWXUELQJ WKHP RU SODFLQJ \RXUVHOI RU RWKHUYVY DW ULVN :¥

; "URFN# VR DQ\ QHDUE\ FUHZ PHPEHUYV DUH DZDUH DQG EH VXUH QR RQH LV S
D FKDQQHO 6WUXFWXUHV OLNH =X§&

but are intended to arrest and repair headcut erosion.
Both types of structures can be implemented in a stream
reach to address various forms of degradation.

While this guide focuses on structural techniques,

LW LV LPSRUWDQW WR UHFRJQLI]H

UHVWRUDWLRQ SUDFWLFHV VXFK D ﬂv"q

covered in other resources. Together, these methods ’*H‘-' ' >
FROQWULEXWH WR KROLVWLF ZDWHUVKHG UHVWRUDWLRQ DQG
long-term ecological resilience.




ONE ROCK DAM

DESCRIPTION AND PURPOSE CONSTRUCTION PROCESS STEP 4

N N $UUDQJH DQ DGGLWLRQDO IRXU RU PRUH UR
A one rock dam (ORD}¥ an in-channel grade control KHOS FRQQHFW LW WR LWV ERRGSODLQ DOORZLQFERRGZDWHUV WR URFNV GLUHFWO\ EHKLQG WKH EUVW URZ L
VWUXFWXUH XVHG IRU UHVWRUDW LspH o8tXlUte RhaRh, disBIpatidgFeZergyandtdidpping Prepare the site by clearing the area of any loose rocks 5RENV VKRXOG EH SODFHG ZLWK WKHLU
ERZ UHGXFH HURVLRQ DQG PDQDJHRXWGLHPHOW DG VWELPHQW DQG RU KHOS WR PJBEVEHEYWHVZIVOUOHYHOLQJ WKH VW R I Wik ZRH UK Wk YWHEBWEUHDWKHU V
WKH QDPH DQ 25' LV FRPSRVHG Rl MOEWHS @B'VYVAWDELOL]H WKH FKDQQHO DQG SUHYHQW F EXQH® DEURVY LW 7KHVH URZV FRXOG EH ERRN
rocks arranged in uniform height across the channel or HURVLRQ HVSHFLDOO\ GRZQFXWWLQJ E\ VORZLQJ WKH ERZ RI RQ WKH WKLFNQHVV RI WKH URFN WR PD]|
streambed. These rocks interlock to form a barrier that ~ ZDWHU LQFUHDVLQJ URXJKQHVV DQG FDSWXULQ@IEHGLPHQW X RDEK WKH EQDO XSVWUHDP
VORZV ZDWHU ERZ FDSWXUHV VHGUHZO®W FBRQG KKHOBY WBHGYPHQW KHOSY HVWDEOLVK b IyNKE8PQY&Z WUHQFK DERXW nge/@gk/ §l§l§g rI?}N'\NKlﬁ
the streambed over time. The accumulation of sediment and may collect plant propagation material. GRZQVWUHDP HGJH RI WKH VWUXF % %ﬂ?jige"rb 89@h|1:XODU WR
behind the structure raises the channel bed, and may WKH FKDQQHO DQG VSDQQLQJ WKHH@WLUH FKDQQHO ZLGWK

/D\ ODUJH EDW URFNV LQWHUORFNEQVYWQUWKH WUYXRKE K MRENEBWYNLQJ DFUR

no rock protrudes more than 2 inches above the bed of the rocks that may move out of place and need to be
FKDQQHO 7KLV EUVW O D\ tibbteRdr dpIRsA N Ydjhitedd? RRM4dda. WK H
APPROPRIATE LOCATIONS pad. 7KLV EUVW URZ VKRXOG H[WHQG XS WKH VLGH VORSHV W RChinking Rocks
SUHYHQW ZDWHU IURP JRLQJ DURXQG WKH HGE1H RI WKH VWIIXFWYIIH/
The footer helps prevent undermining of the structure

One rock dams are typically built in ephemeral stream It is best to use natural features like large rocks,
FKDQQHOV H[SHULHQFLQJ GRZQF X WreelsQrips Qi badld © kichoDtiése Rttlictures. A
incision. but they can also be applied in intermittentand $UHDV ZLWK D JHQWOH WR PRGHUDWH VORSH DU SHRIHIIKERZY
SHUHQQLDO VWUHDPYV DV ZHOO 25'B\DWHHNY\BOPRAOV EKXKDMNMUXRWXUH WR FRQWURO ERiZ ZLWKRXW

JXOOLHV OHVV WKDQ IHHW LQ ZLEWKQ Z KZHDWH MG B 2DN GXFM QUK EDKQERZ HYHQWYV
EH PRUH HDVLO\ VWDELOL]HG DQG ZDWHU ERZ LV FRQFHQWUDWHG } J

. . footer or splash pad
One Rock Dam constructed by HPWA seasonal crews in Gallinas (Summer 2023).

BRas

rstrow of rocks STEP 6 RSWLRQDO
STEP 3 6HHG WKH VWUXFWXUH ZLWK D ORFDOO\
%XLOG WKH EUVW URZ R3 &fR&NV RWMHIEDBELBPG RU D VWHULOH QRQ QDWL)
VSODVK SDG IRRWHU URFNV DFURg%/EBV%(H FKDQQHO ,I QHFHVVDU\
DUUDQJH W Klogk st&tldnd’@afher to reach a
taller height, depending on rock dimensions

A NVA .GA N @ISR

— Rows 2-5—

J)LOO EXFNHWV ZLWK VPDOOHU JUDYHO C
WKHP RQWR WKH VWUXFWXUH WR EOO JD
as chinking, and has proven to play a role in the stability

and effectiveness of the structure. Avoid packing dirt

EHWZHHQ URFNVY DV WKLV H[FOXGHV QDW
RUJDQLFV UHGXFLQJ JURZWK RI QDWLYH

book stacking

9




ONE ROCK DAM ROCK RUNDOWN

ADAPTATIONS AND MAINTENANCE

,Q VLWXDWLRQV ZKHUH URFNV DUH MRAHIFNHKBXODQKLU® BB B IHWHROWDWO VHGL
URFNV RU XVLQJ DOWHUQDWLYH P DBHXIPX@\D O HNRIQVIW R S HDQF ESOVOWGHDP R
ZLWK ORFDO GLUW RU FOD\ PD\ EH QW FNHKY/DNY UN KGHD RIGCEQQM@® DUVJUDGHYV EXLO
only last one year depending on the material they are ERZV DUH FRQQHFWHG WR WKH ERRGSOD
PDGH RI KRZHYHU WKHLU ORQJHY L sdankels @nécHhd dpiginaHayer heS cllected some
ZUDSSLQJ WKHP ZLWK 89 UHVLVW D Gatimer, ahdthet firGctute@ar be bOilk $idrting at the
VWUXFWXUH FDQ DOVR EH EXLOW ZIWKK UXR U\R ZVRIHWKKIHHOIRIWMW@H SY WU X FW X U g
GRZQ DQG ORJ PDW VWUXFWXUHYV LBHWRPAHR OWKRZVQOBVKHWG IRU WKH QHZ S
HYHQWY URFNV PD\ EH GLVORGJHG IURPH
case, it may be necessary to reposition them or
UHSODFH WKHP ZLWK ODUJHU URFNV

CRITICAL CONSTRUCTION AND DESIGN ELEMENTS

5RFNV PD\ GHFUHDVH LQ VL]H DV WKH XKW W>SFONDMKH SRY HV OSYWWHDPSRUWD QW
OHYHOLQJ RXW ZLWK WKH FKDQ Q H Cf theHoBatidh Rie ks thtde Df usHrfacR fodk. Especially

'DP VKRXOG EH RQH URFN LQ KHLJKMQVBSRWRX EKRIXW WEBIUHQWLUWM VKRXOG EH
structure. The splash pad should be large enough to SUHYHQW VFRXU IURP KLJK ERZV UXQQLQ
SUHYHQW VFRXU IURP ZDWHU U X Q Qadn@misRingHHg splashHpad Wiaki§ Watdéttab kG
XQGHUPLQLQJ LW 7KH FXVWRPDU\ ¥§étomriisigd ByQslecting vanklarde rarks @ alaRable
HIWHQG XS WKH VLGH VORSHV WR SRJHEXQYGZ W HE ODR/K BROLGM ZLWK WZR Ok
DURXQG WKH HGJHV RI WKH VWUXFW XU H QRARZ N\WKHHJ BRFG D\QLR QVIX®! VHFRQG O D;
HI[FHSWLRQV PD\ EH DSSURSULDWH D2BGWHVIQPXNO® E I B\ RXMWH® R SUHYHQW ZD\V "
in straight sections of the channel or the cross over. the interstitial spaces. ;
Many of them can be built in a sequence or paired

ZLWK RWKHU VWUXFWXUHV EDIEHV

A AvVe G AN AN A

Rock Rundown constructed by HPWA seasonal crew in Sapello (Summer 2023).

DESCRIPTION AND RESTORATION PURPOSE

$ URFN UXQGRZQ LV D ORZ WHFK HURRFANRQ ER DMKUR DV W FWXKH ERZ RI ZD\V
| ! GHVLJQHG WR VWDELOL]H ORZ HQH GLVISHDGE FXWKHL B QHDIQ @HEVS UHYHQW VR
ZLWK D JHQWOH WR PRGHUDWH VO RS D QABK 8 UHRFHNOW I WUWKRAY GRZQ DOOR
--- FKDQQHO GHJUDGDWLRQ 5RFN U X QUBHd @ sttlitt@eX Fris sedinfeh ag@nuation helps
VORZLQJ VXUIDFH ZDWHU ERZ GLVW\E D BILQL] # WRH FH HDPHQ\EHG DQG HVW|
DQG WUDSSLQJ VHGLPHQW DQG PR LS/MDQW FEHVLIHH QYHRFWY PH WKHVH VWU X

ZKLFK HQFRXUDJHYVY SODQW JURZWKUHRRYHUURIQGRZUD BRIGNFWKDQQHOV LPSUF
E\ FKDQQHOLQJ ZDWHU GRZQ D FR QoD HEtadSMhKEnt@iLnatide3/egdtation.

10 11



ROCK RUNDOWN

APPROPRIATE LOCATIONS

5RFN UXQGRZQV DUH W\SLFDOO\ XVHG WR SUHYHQW WKH

formation of headcuts in upland areas and small,

HSKHPHUDO VWUHDPV 7KH\ DUH EHV WesMXutWw#iGovRrU ORZ HQHUJ\
KHDGFXWV OHVV WKDQ IHHW LQ KHLYKW ODUJHU RU PRUH DFWLYH
KHDGFXWV PD\ UHTXLUH D GLIIHUHQW V,
5RFN UXQGRZQV ZRUN EHVW ZKHQ FRQV
WR JHQWOH VORSHV ZKHUH ZDWHU ERZ

33 E\ﬁe Y
-

vV 0w WRR IDVW
-

-

Layout 3:1 slope over low energy headcut.

Layback slope, compact soil, scatter seed.

splash apron -

Cover new slope with rock mulch. 2010 C5 A4

Time and precipitation will produce plant cover.

ADAPTATIONS AND MAINTENANCE

Schematic of Rock Rundown from Erosion Control Field Guide, Quivira Coalition & Watershed Artisans © 2012 CS AA
5RFN UXQGRZQV FDQ EH FXVWRPL]HBVWRV WYL VQFXRIURDG/ SALRVGHU O\ $V WKH V
FRQGLWLRQV HYHQ ZKHQ URFNV DUWMXVHADRHFADWH) EBQ EHRENXVOWRJIV RU VL
CONSTRUCTION PROCESS using sandbags made of biodegradable material such as of place and require replacements. Ensure the structure is

STEP 1 STEP 3 jute as a short-term solution. Alternatively, logs can be anchored using large rocks on the edges of the channel.

Prepare the location by clearing the area of any loose Y)LOO DQ\ JDSV EHWZHHQ URFNV E\ FKLQNLQJ ZLWWRHG LQ SODFH RI URFNV WR PDNH D "ORJ UXQGRZQ# DV ORQJ
URFNV DQG GHEULY DQG OHYHOLQ3mal&lkbcs UIDFH ZKHUH WKH

VWUXFWXUH ZLOO EH EXLOW /HDYH ODUJH EDW URFNV LQ SODFH
STEP4 RSWLRQDO

and incorporate ther into the structure. 6HHG WKH VWUXFWXUH ZLWK D ORFDOO\ DSSUR SQJRBT\A/Q%DQ\QN§TRUCT|ON AND DESIGN ELEMENTS

STEP 2 i VHHG PL[ DQG RU D VWHULOH QRQ QDWLYH FRYHERFWRSXVHG LQ URFN UXQGRZQV V KRKGI&KEHatkid Brigllard p@Rvaddas BhRpes is

i :i gg 8 ig OEDLL;JS"t Q'i DDV\(/Q (L;J FiJFRNV\)/D 5VQL QV\S Ké-/'T@EﬁH&GDI\D/QQGH E 2 (H?'C\; VWF;' S’\I/:':(HL v ZLWKVWDQG WKH IRUFH Rl ERZLQJ grbfakretlove @GdedHireDods, aQthsiOrdgutar

DQ LQWHUORFNLQJ PRVDLF SDWWHUGTVZWHWKeE MW BXF W H B ¥ R LWY EV ZDONLQ JfQF@VPF%DM*\%VCVRK%ZZSJVRLFRNQV ZLKQH S\, }(El-)t(s\tﬁmqgQg-h(gh#r m%mgugimégﬁgﬁh:m TRHC
uphill end should completely cover the headcut and Notice any rocks that may move out of place and placed neatly and interlocked to create a structure capable KHDGFXW DV WKDW FDQ UHGLUHFW ZDW!|
adjacent bare or eroding surfaces. Continue placing need to be adjusted or replaced. RI ZLWKVWDQGLQJ KLJK ERZ HY H Q W#entially causing erosion.

rocks until the desired length is reached.

12 13



MEDIA LUNA

DESCRIPTION AND RESTORATION PURPOSE CONSTRUCTION PROCESS

A media luna is a crescent-shape rock structure used $ PHGLD OXQD KDV WZR GLIIHUHQW SXUSRVHV GHSHQGLQJ RQ

in upland situations to prevent erosion and distribute KRZ LW LV DVVHPEOHG :H UHIHU WR WKH WZR SRIKRRVHW BROYBEWLYHO\ EDW DUHD .
VKHHW VXUIDFH ERZ 7KH VWUXFWMHQBWRQ VEKHFRYVXEMWXHEG DV BWWKH WLSV RI WKH VMR UBOFVOXGU W K WQUUXFWXUH DQG G|
ERZ VSOLWWHU DV LW UHGLUHFWV VIKAHHW EKRZORSHR $LRHGIW DXRD FDQ KDYH D FRQYMILRY "WELRV XEA#SV GRZQ RI WKH V\
IURP D QHZO\ IRUPLQJ KHDGFXW R UGHIWR YQ YIHQGUHWD FP/) KDY D OVARQFDYH RU "WLSV GRZQ# GHVLJQ

UHGLUHFW GLVSHUVHG ERZ LQWR D, GHE®HSVFXS @GIGQ RO XHW ZDMHU HQWHUV WKHSVKRIW VLGH RI WKH

WR NHHS WKHVH DUHDV ZHW ,W FDOXDONPEGE WRQYVLEKWAIGKWKH ORQJ VLGH GLVSHZVHE PRV HY HHoBUWIHUE\ JDWKHULQJ
ZDWHU KDUYHVWLQJ VWUXFWXUH ZIGIHSR P HW QR QWO LOQUFHIH DV WV SWVKGIRZQ PHGLD O X Q Bajefals ppldevelingthg suyface by removing loose
UHVLGHQFH WLPH RI VXUIDFH ERZ NWMWHW ERE DQILWRUP ®REXAH D VPDOOHU DUHD JekpPiehist @uYine the shape of the media luna

DQG YHORFLW\ Rl ZDWHU WKDW P D \datelbpinglg@ied/Rd Billsiidrd Sdexg\upsiope. in the ground using a shovel or digging bar.

STEP 3

$UUDQJH WKH EUVW URZ Rl WKH VWU
APPROPRIATE LOCATIONS

URFNV DORQJ WKH RXWOLQH ZLWK W

X IDFLQJ WKH VDPH ZD\ /DUJHU URFNV
JORZ SDWKV RQ DOOXYLDO IDQV FDQ EBWREHHILW WRSWHEGH R WOREKPRQ QHO ZDWHU SU R $bbbPeRQiGheRiAhcRdWieve the requried height,

WKH HIIHFWV RI D ZLOGEUH PDNLQDSSMHRHOQQAHDW WRFDODWKBQQHO ,Q ORFDWLRQ W ZLMK\VPIHROBDERXYRENY VKRXOG EH <
for these structures. A media luna is commonly used on rills, broadscale erosion can be reduced by collecting

" to reach a uniform surface elevation across the structure.
alluvial fans that have been degraded due to incisionand ERZ LQ RQH FKDQQHO ZLWK D WLSV GRZQ PHGLD OXQD $ PHGLD

KHDGFXW PLJUDWLRQ 7KH\ FDQ EH EXQD W IRR K\HIDRSS FRODHFWQWQOWH GLVSHUVHG ERZ DFURVV WKH HQWLUH
RU JHQWOH WR PRGHUDWH XSODQG v9YRBEE N BOKD WXDUMHFH[ SSHURPRWLQJ LQFUHDVHG Z
HURVLYH VKHHW ERZ 7KH\ QHHG W RatBhrheBtisthilieRs&irodrt@imi\tebiNsH O \

STEP 4

Media Luna constructed by HPWA seasonal crews in Sapello (Summer 2023). &RQWLQXH SODFLQJ DGGLWLRQDO URZV
WKH FUHVFHQW VKDSH XQWLO WKH GHVL
WKH VWUXFWXUH LV DFKLHYHG EOOLQJ
URFNV ZLWK FKLQNLQJ

STEP5 RSWLRQDO

Spread native seed or a sterile non-native cover crop
over the structure.

STEP 6

7THVW WKH VWUXFWXUH V LQWHJULW\ E\ Z
Notice any rocks that may move out of place and
need to be adjusted or replaced.

Tips Down
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MEDIA LUNA ZUNI BOWL
.

F!
£

ADAPTATIONS AND MAINTENANCE

$ PHGLD OXQD FDQ EH PRGLEHG E\ XPBEQFW DQGEDER XOWBUPREW EH XVHG LQ S Z Kt
bales, or logs if rocks are scarce or absent at the site, SURWHFWLRQ LV QHHGHG 6WUDZ EDOHYV [PDVSK > »W %
KRZHYHU WKLV DIITHFWV WKH ORQJHY LW \SR0 DAFKIH LY VOUDXURW XTUXID @ WQ @B DWW RI ZD W | U ht:'ln
DUH QRW H[SHFWHG WR ODVW PRUH WKRQIR@GERWMDGLEEOSPEELMY\RQRFNY XVH ODI URHE
the material they are made of. They should be made of  secure them properly. " :

QDWXUDO PDWHULDOV H[ MXWH WR UHGXFH HQYLURQPHQWDO

CRITICAL CONSTRUCTION AND DESIGN ELEMENTS

Rocks used in a media luna should be heavy and stable OHDG WR XQLQWHQGHG FKDQQHOL]DWLR Q=R
HQRXJK WR UHVLVW GLVSODFHPH Q Wedia lzhBsWdadth Ue bult EdrogaR Al0v@al farHor eroding
EXLOW RQ UHODWLYHO\ EDW JUR X QaeeawbRrevénQdhaninéHnolisnHinped! the Rttucture

further erosion. Both tips of the structure should be at after heavy rainfall or seasonal changes for signs of

WKH VDPH HOHYDWLRQ WR HQVXUH HYRWLRDWEUVG D\DWH GEXRHNRQ RQ & WUXF
prevent from bypassing the structure. Uneven tips can

Media Luna constructed of logs by HPWA seasonal crews (Summer 2023).

Zuni Bowl constructed by AWF at the Rio Mora National Wildlife Refuge in Watrous, NM. May 2019

DESCRIPTION AND RESTORATION PURPOSE

7KH =XQL ERZO LV DQ LQ FKDQQHO ZHMIXGWXWR RRQPRURIOVXEWROFWMBDOKWWYV 7KH
WKDW ZDV GHYHORSHG E\ %LOO =HH®WR KHVEIWHEVED VVBREWWNXHM LQ VRLC
XVHG E\ WKH SHRSOH RI WKH =XQL 3SXRPEGR LQJIHZIBMDWRRQ JURZWK 7KLV V
7KH =XQL ERZO XVHV WKH SULQ FL S igtatioRslupiéliéy BattRHIROreSstahing chadndeDunttbns.
PXOWLSOH GURSY WKDW GLVVLSDWHRWKWHHQ MKH RUADWHG BERROMRIIHU WE
IURP WKH SRXU RYHU RI D KHDGFXW Q6 GRWEU WK SISW\VI\RDESODLDQHWY DQG ZLC
the headcut by replacing the original, actively eroding fall

APPROPRIATE LOCATIONS

,GHDO ORFDWLRQV IRU =XQL ERZO \redfeFtBax & tdetDn heighmayLr&¥dikrethssRi@ncefrbm
KHDGFXWV LQ VPDOO WR PHGLXP VLKH® FKBDTRXQKBOWY MHWSBQGHIFULIH URFNV /RFD
KHDGFXW PLJUDWLRQ 7KH\ ZRUN ZHRRGN @ Y\WR U IIDONG NHA LHRRQVWLQJ IHDW X U
ZKHUH FRQWUROOLQJ ZDWHU ERZ Lfgrnied podld, Feduce turiztrichon @i Dan@im@dve
ODQGVFDSH VWDELOLW\ =XQL ERZOM WIHQ LHHWXRKGLOAQV R SO @[LVWLQJ ODQ
situations to treat headcuts under 4 feet in height and QHHG IRU HIWHQVLYH PRGLEFDWLRQV RI
FDQ EH DGGUHVVHG E\ D KDQG EXLOW =XQL ERZO +HDGFXWV
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ZUNI BOWL

CONSTRUCTION PROCESS

Pool
STEP 1 STEP 5
Start by selecting an appropriate headcut to address. &ERQVWUXFW WKH SHULPHWHU RI WKH ERZO E\
Shape and lay back the face and lip of the headcut ERWWRP URZ EUVW DQG RYHUODSSLQJ VXEVHT,
WR FUHDWH D VWDEOH VXUIDFH Z Llaydfed/axd Eléping Qen intciiie ahk\W ke top layer Footer Rocks
accommodate the rocks used in construction of the VKRXOG EH EXVK ZLWK WKH XSVWUHDP FKDQ(

VWUXFWXUH /HYHO WKH EDVH E\ U dtReR l#ye(3 of OdR Bl |&fCakid Haht Hardks so

that the top layer is higher than the lip of the fall. One Rock Dam

STEP 2
*DWKHU DQG VWDJH URFNV RI YDU\EQRPWKDSHY DQG VL]HV
VHOHFWLQJ PDQ\ ODUJH VWDFNDEGHQWHRWIKW EFIRWKWRPWRWHMIWKH EDVLQ RI WKH VWUXFW
rather than rounded surfaces. to create the plunge pool. Continue laying rocks up to the

VLGHY WR WKH KHLJKW RI WKH ERZO SHULPHWHU 5RFNV VKRXO0O%

STEP 3 EH JUHDWHU WKDQ LQFKHV LQ GLDPHWHU DQG JDSV VKRXOG EH

/LQH WKH EDVH DW WKH GRZQVWUHRFHHBG oROBWERFXBY BRYVLEOH 7KLV IRUPV WKH ERZO
ZLWK ODUJH EDWWHU URFNV WR FUHDWH D VSODVK SDG IRU WKH

structure. STEP 7
&RQVWUXFW DQ 25' GRZQVWUHDP IURP WKH =XQL ERZO
STEP 4 30DFH WKH XSVWUHDP HGJH Rl WKH 25" DSSUR[LPDWHO\

&RQVWUXFW WKH EUVW VWHS RI WKW ERE&OHE RWOWERHE WP WIRE RELIKW RI WKH KHDGFXW DZD\
rocks overlapping about a third of the splash pad. These  |yrRpP WKH ORZHU SRXU RYHU

URFNV VKRXOG EH SRVLWLRQHG DW DSSUR[LPDWHO\ « RI WKH

Footer Rock

WRWDO KHLJKW Rl WKH KHDGFXW LI9TSRYVLEOH 7KLV ZLOO IRUP ADAPTATIONS AND MAINTENANCE
WKH ORZHU SRXU RYHU RI WKH ERZOHHG WKH VWUXFWXUH ZLWK D QDWLYH JUDVV PLKIDSHEZAMHUGHVFULEHG WKH W\SLFDOIVRB SMKRI \DWIXXFIWKRZHOD IWHU KLJK ERZV
a sterile non-native cover crop. WKH VWUXFWXUH FDQ EH DG DS W H Gloy¢ Rarbbe/ingdrigddatxdQnitoTthe ltriicRi@ ¥¢ B Substitute

RI WKH ODQGVFDSH 9DULDWLRQ L QoiMécksDHtopdYidE BddRichBIStebiliy.\Check that

in areas that have uneven banks or natural obstructions. the plunge pool is still intact and has not been overly

Use heavy, angular rocks to build the structure and interlock VFRXUHG RU EOOHG ZLWK VHGLPHQW
rocks together. Replace and secure rocks that dislodge

Plunge Pool

CRITICAL CONSTRUCTION AND DESIGN ELEMENTS

One Rock Dam
7KH URFNV PXVW EH DUUDQJHG VXPFKXWERPWWHGBNE\UWRB W\R RNV EHORZ LW ,Q
and onto rocks rather than the ground to prevent further WRJHWKHU GLVWULEXWHYV WKH ZHLJKW H

l ./ HURVLRQ =XQL ERZOV XS WR |IHHWMV@LEBDJIKW $FD X EHYBRQLOWSERDQ FDXVH ZI
# \ Q KDQG XVLQJ OE URFNV +RZHYHWWUXMWWKQH ODHDBU@IDWR QHZ HURVLRQ
7
N ~

require assistance from heavy equipment. Each layerof HIIHFWLYHQHVYV RI WKH =XQL ERZO
Splash Pad

&S
.

rock should lean slightly into the banks and be partially

Pour Over Lower Pour Over
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BAFFLE

CONSTRUCTION PROCESS

STEP 1
Pick an appropriate site for construction.

STEP 2

B3UHSDUH WKH VLWH E\ JDWKHULQJ V
materials and leveling the surface of the channel

by removing loose rocks or debris.

STEP 3

$UUDQJH WKH EUVW URZ Rl URFNV DW
WKH VWUXFWXUH DQG SHUSHQGLFXOD
WKH URZ WR « WKH FKDQQHO ZLGWK 7
DQG WLS RI WKH EDIEH

STEP 4
JURP WKH EDVH WLS RI WKH EDIEH PR
URFNV LQ URZV WKDW EHFRPH QDUURZ
\RX PRYH XQWLO RQO\ RQH URFN LV S
WULDQJOH 7KH VWUXFWXUH PDNHYV
Ba e constructed by HPWA seasonal crews in Gallinas (Summer 2023). WULDQJOH ZLWK WKH K\SRWHQXVH EH
length of the base.

DESCRIPTION AND RESTORATION PURPOSE STEP 5
. . %XLOG D 2QH 5RFN 'DP GRZQVWUHDP
$ EDIEH LV DQ LQ FKDQQHO VWUXFV$XEH E3HH VHUQHE WRHDMAMWVRGWDPLF VWDELOLW\ DR GykKDES i A

and protect stream channels. It is often used inaseries GLYHUVLW\ 7KH QHZ PHDQGHU SDWWHUQ KDV IHDWXUHY DVVRFLDWHG
to encourage the formation of meanders in unusually ZLWK LW OLNH FXW EDQNV SRROV SRLQW EDUVSDEFG ULIEHV DOO

VWUDLJKWHQHG FKDQQHOV $ EDIEoﬁeng-ldiﬁErblrWs@ktrRté’sFﬁWHﬂiQuehabitatto 5HSHDW WKH SURFHVV DERYH WR FRQVW

meandering by inducing bank erosion on one side of the support diverse plants and animals. RQ WKH RSSRVLWH EDQN IROORZHG E\ DQRWKHU " VWUXFWXUH
FKDQQHO ZKLOH DFFHOHUDWLQJ VHGLPHQW GHSRVLWLRQ RQ WKH GRZQVWUHDP WR LQGXFH D PHDQGHU SDWWHUQ 7KLV FDQ EH
RSSRVLWH VLGH 7KLV SURFHVV OHO®F®KkRHLEDb Mﬁ@\%WQR/H(\?QQﬁHUV PHDQV WKDW ZDWHtpWYRYHPYDUu GRZQVWUHDP DV LV VLUDEOH

FKDQQHO UHGXFLQJ LWV JUDGLHQW SRV, ®h W%%&@B%WWLVQEH VDPH YHUWLFDO GURS ZKLFK
DQG SURPRWLQJ ERRGSODLQ UHFR%@ﬁ‘I-ZMLVM'éH:EE BIRRG WKGXbHHLWY HURVLYH SRZHUP $ EDIEH
composed of large rocks arranged in a triangular design. RQH FDQ DOVR EH XVHG WR GHEHFW ZDWHU ERZODZDQVURBY EHWZHHQ URFNV E\ FKL

WKHQ IROORZHG E\ D RQH URFN GD /! UARGLARY W 2R MW WEKRYWuRYH MHRSDUGL]LQJ LPSRHM®D QW HHDWIUFNWXUH ZLWK D QDWLY

DUH WKHQ UHSHDWHG GRZQVWUHDP WR FUHDWH D VHULHV cover crop.

STEP 8

7HVW WKH VWUXFWXUH V LQWHJULW\
APPROPRIATE LOCATIONS Notice any rocks that may move out of place and

need to be adjusted or replaced.
%DIEHVY DUH PRVW HIIHFWLYH LQ LrgaRagét@pte@eit &fdsi@rkaRd/duppartls€liment
VPDOO VWUDLIJKWHQHG VWUHDPV ZKHBRYVIEWZR® B/PZEWKKBRWHKHU VWUXFWXUHV LW
EHHQ GLVUXSWHG %DIEHV ZRUN ZHEDIEH QQVD\QU BIDHLY V¥ K BPWK LIGIFKRW ORIUDWHY QDW XUD(

WR PRGHUDWH VORSHV ZKHUH ER ZsudiQad ldrgé bolld@rsor trée|dthnfpg/dny H@s\ __, W

Sandbars
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,Q DUHDV ZKHUH URENV DUH D E V H Qaw tChelp DnidintainRite QriaBidiilaE $hbp@ Whese logs
XVLQJ ZRRGHQ SRVWV VWDNHG VHFXDO GHLYWRFWE H 0ORRYQBKH XSVWUHDP R
IROORZLQJ WKH VDPH WULDQJXODUGHSHQ®L QR IFQFERZDONFDEHFYV DQG VLW
LQFRUSRUDWHG LQWR D URFN EDIEB QYRZ DY K H B DRMHWY WRORENL\D DWQ\G VHFXUH WK

7KRXJK PDQ\ VKDSHV RI EDIEHV KDY HHHIFERUBW® WAKNHUHO\ WR SUHYHQW (
PRVW HIIHFWLYH VKDSH KDV SURYHRGWRURNIKQHVYV H®HRPHHVNY ZKLFK FDQ K
WULDQJOH 5RFNV XVHG LQ EDIEH FRQGVBURNFWGRXDERWO® URVIAMMWGOLIH 7
H[SHFWHG ERRG IRUFHV KRZHYHU WKXHHVEQZOCRQHHIREBNIBDPOXHULHV VKRX(
VLIHG VR WKDW WKH VXUIDFH RI WKBRY VB DXMWAWRIUW KN WWWHDP QLR ARG[LPL]H
When incorporating logs into the structure, ensure they

Ba e constructed by HPWA seasonal crews in Gallinas (Summer 2023).

LOG STRUCTURES

STRUCTURES WITH LOGS? SAFETY NOTE:

7KH IROORZLQJ VWUXFWXUHV DUH FRRHPHWHVEUK\F \WDWHKINVUZIQAODQBTXLUH WUHH
DUUDQJLQJ ORJV DQG VRPHWLPHYV URBNWY VRILWD UV REH/WVOH QY RVKYYHQBQ H[SHUL
diameters to control erosion, sequester sediment, orreduce WUHHY DQG ORJV $ VDZ\HU LV D WUDLQ
ERZ YHORFLWLHV LQ VPDOO FKDQQHGOW HEZNMKDR¥ NWD Q\GKHHWW DOE MIXG\ FKDLQVD
EHQHEWY WR XVLQJ ORJV WR EXLOGXWWWRU DHWR Q YWAIXNFWSULHRW LARIVH VDI
are often abundant in most remote settings, especially D VDzZ\HU $ FKDLQVDZ LV D SRZHUIXO DQ
DIWHU D ZLOGEUH PDNLQJ WKHP D IS P\W QR KD IDQG D PAHARALEDOHHG ZLWK L
UHVRXUFH 8WLOL]LQJ GHDG RU E X bapdiirg. Be thindHV of ywur dvdihéatl Brid DnwiediRi@

projects gives them a meaningful purpose, repurposing VXUURXQGLQJY DV YLEUDWLRQV IURP FK
ZKDW ZRXOG YH JRQH WR ZDVWH $QRVQKGHBDIGFDRWD EFH) RQ RKHEIWR EUHDN D
ORJV LV WKHLU ELRGHJUDGDELOLWS3DR DYAMWUNWQMH. RDKW R GHKER /PRRYHU V FDOO
and enrich the soil. Additionally, logs are naturally heavy RU %DFN FXW DQG VWD\ D VDIH GLVWD(
DQG ZKHQ SODFHG FRUUHFWO\ DU tiees (alDgath tb@kod/iRury. K L | W

out of position.

AN A



LOG MAT LOG MAT

CONSTRUCTION PROCESS

STEP 1
Pick an appropriate site for construction considering
cross-over segments of the channel.

STEP 2

Prepare the site by leveling the surface of the channel
by removing rocks or debris.

STEP 3

&RPPXQLFDWH ZLWK WKH VDZ\HU WR
into logs of a similar length. Use stout logs (8-12” diameter
DQG ORQJ WR EXLOG D VWUXFW
KLJK ERZV 'HOLPE RQH VLGH RI WKH ORJ WKDW ZLOO EH WKH
ERWWRP RI WKH ORJ ZKLOH OHDYL(
%UDQFKHVY WKDW VWLFN XS PD\ FD)
VRPH EUDQFKHVY RQ WKH ERWWRP
anchor the log mat into the ground if rocks are scarce,
KRZHYHU HQVXULQJ JRRG VXUIDFH
to avoid undercutting of the structure.

Log Mat to stabilize a channel side slope constructed by HPWA seasonal crews (Summer 2023).

DESCRIPTION AND RESTORATION PURPOSE

$ ORJ PDW LV D ORZ WHFK QDWXUD®HBWXVRRQQFRYWRR ® Q& DXRORZULBI ZDWHU WR \

GHVLJQHG WR VWDELOL]H LQFLVHG FED®QBEOV DIHDS MHUGRPWYWDQ SUHYHQW KHDG

DQG UHGXFH ZDWHU ERZ YHORFLW \migvitingipEticardand EalpDndibtarQhklir@edrity of

VLQJOH OD\HU RI ORJV KRUL]RQW D @©lanBsEapRany ratiuce-furieDiegtatabiorE Fhey are

or along its edges. By lining the bed of incised channels, SDUWLFXODUO\ HIIHFWLYH LQ FDSWXULQJ ODUJHUEVHGLPHQW VL]HV

ORJ PDWV FUHDWH D SK\VWLFDO EDUVXHK DWK DWDY B RZQLD WRHE BRXY ZKLFK DUH RIWHYOPRELORPYGLQ D VLQJOH URZ DFUF

and encourages sediment deposition. Over time, the GXULQJ KLJK ERZ HYHQWYV SDUDOOHO WR WKH GLUHFWLRQ RI

deposited sediment raises the channel bed, reducing the ORJV DQG FXW RII DQ\ VKDUS HGJH
JLOO DQ\ JDSV EHWZHHQ ORJV E\ F
JUDYHO DQG RU EUDQFKHYV

APPROPRIATE LOCATIONS STEP 5

$UPRU WKH VLGHV XSVWUHDP DQGC
/IRJ PDWV DUH YHUVDWLOH DQG FD Qeghtnds dftasintisgdERaiiéd, jXsBeDre dcurve. WKH VWUXFWXUH ZLWK ODUJH URFE}

DQG ZHWODQG HQYLURQPHQWYV ,Q XI®DQ G\ DFKIPHIQND B O VAL LAH VWUXFWXUH WR DQFKRU VHFXUHO\

HSKHPHUDO RU LQWHUPLWWHQW F KriloGh® ehenvielWaaks WedddisgHHe Like o of STEP 6

KLJK VHGLPHQW ORDGYV GXULQJ VWRBUVSHOCHMPWHW QW GMKWIODIQIGIVIK ERZ HYHQWYV /RJ PIHWW DAWUKH VWUXFWXUH V LQWHJULV
WKH\ KHOS UHFRQQHFW ZDWHU ERZPRWK HIXWFWAH ¥ QRSHWDRQG OV ZKHUH ERZ Y H O RNotidd anl MgHtkhtmay move out of place and
ERRGSODLQV /RJ PDWV ZRUN EHVWPIRG MX DM WR 19 B2 RWVWGR¥HQJ WKH ULVN RI GLV A@diFbeRHURMWd or replaced.



LOG MAT

LOG STEP DOWN

Log Mat constructed by HPWA and FSG seasonal crews in Sapello (Summer 2023).

ADAPTATIONS AND MAINTENANCE

DESCRIPTION AND RESTORATION PURPOSE

$ ORJ VWHS GRZQ LV D UHVWRUDW LRHGYWHIWWHHISREHWLRQHG WRJ VWHS GR
VWDELOL]H GHHSO\ HQWUHQFKHG KHRGWVFWW X FEX LFQJOD. GX WMKHRZZL WK QRW DS
stacked logs. This structure mimics the natural formaton RI DYDLODEOH PDWHULDOV /RJ VWHS GR
Rl VWHS IDOOV RU VWHS SRROV LQ V#ffettiv Solutiovt foP te€iddibl ky@RoDgicad €ohnEdfid

and is designed to break up a single, steep elevation drop %\ VWDELOL]LQJ WKH KHDGFXW WKH\ KHOS
LQWR WZR RU PRUH VPDOOHU PDQIRIHDER$HGAH/EYDWKE WU ID@XCFNK DI GV UHG
HQHUJ\ RI IDOOLQJ ZDWHU 7KLV VO RtNeridéhrR&IMQ DQG SUHYHQWYV

WKH KHDGFXW IURP PLIJUDWLQJ XSVWUHDP ZKLOH SURPRWLQJ

APPROPRIATE LOCATIONS

/IR VWHS GRZQV FDQ EH DSSOLHG LQ VODESERXxHWOWQGED JWKIHHKWHDOS VWDELOL
headcuts threaten the stability of a landscape. In uplands, K\GURORJLFDO FRQQHFWLYLW\ 6LPLODU
ORJ VWHS GRZQV DUH HIIHFWLYH DWWHMSDERAZOQM QR UII$ EHHFV"WW BRHQ WUHDWLQ
FKDQQHOV ZLWK PRGHUDWH ERZ Y HG:RtbLIREL i XertRa) dioy. G lakgat heddeutsH

headcuts are forming, preventing further incision and additional logs or heavy equipment may be required

HURVLRQ DQG UHGXFLQJ VHGLPHQ W éudure Q&/srictunds SIBcEsQ.VWUHD P

Log Step Down constructed by seasonal crews during training in Gallinas (Summer 2023

Once the logs have captured enough sediment to raise FDVHVY ZKHUH URFNV IRU DUPRULQJ WKH VWUXFWXUH DUH VFDUFH
the channel bed elevation, a second layer may be addled +RZHYHU ORJ PDWV KDYH EHHQ SURYHQ DW VFDOH WR IXQFWLRQ
WR WKH VWUXFWXUH +RZHYHU WK REMHERQG HJ IVYHHULUQ B RRKMOOJGE EBMUH DOORZLQJ WKH FRVWY WR EH UHGXFHG
offset, upslope, and half the length of the initiallogmat. DQG DOOHYLDWLQJ WKH QHHG WR UHPRYH KDUGZDUH RQFH WKH

6HHGLQJ WKH VWUXFWXUH ZLOO KH OwBatidVoVtbeEsOUci ie'sDur@ttex hasHbeed réathed.
6HFXULQJ WKH VWUXFWXUH ZLWK W SRVWYV DQG ZLUH LV RSWLRQDO LQ

CRITICAL CONSTRUCTION AND DESIGN ELEMENTS

W LV LPSRUWDQW WR JHW DV P XFKIRUW WHRRIWP b /@Y VERHFL XBMHHWY KHQDUH OHVY OLNHO\ WR PRYH KRZHYHU
WKH VWUXFWXUH DQG WKH JURXQGWIRLY¥DG\HBHGQGBHWWRQRWKISDMYH RI WKH GUDLQDJH EHLQJ WUHDWHG

XQGHUQHDWK WKH ORJV /DUJH KHanX theaRtitipaéKK@@piEH XV HG



LOG STEP DOWN

CONSTRUCTION PROCESS ADAPTATIONS AND MAINTENANCE

STEP 1 STEP 5 6LPLODU WR WKH XVH RI 7 SRVWYV DoRabtyahdtRaractéfistio oRtSeiogRQdPHDdiradR/s XiveH

Pick an appropriate site for construction. &RQWLQXH OD\LQJ URZV RI ORJV XS WR WKH WR S HRRWH(MW KM CIFEXW.F EHWZHHQ ORJVSDL@® WKHHBDFH RIUW R W XWHIDG FOW | XQFWLF
decreasing in length of the logs as you reach the top. LQ VXFFHVVLYH OD\HUV WR FDSWXUMHEGHQJWRKB SWUWEWXHW ZQGO SURPRW

STEP 2 UHWDLQ PRLVWXUH KRZHYHU QRW Q@WHHHVV®HY DHSHEGILIAY ROWKHHORJI VWH S

Gather and stage logs for the structure by felling treesand STEP 6
FXWWLQJ WKHP WR WKH GHVLUHG YQRH VROH KDRYH BMKRK® GV EH KXIVGFXW ZLWK ORJV \RX VKRXOG

into smaller and larger lengths to achieve a cascade effect. armor the structure by placing large rocks on top of

oK Rz bae DoV o b sy CRITICAL CONSTRUCTION AND DESIGN ELEMENTS
STEP3 _ /RJ VWHS GRZQV FDQ EH EXLOW E\ Kds@ylylovigeahdWHould-oMerlapRhé Ratual surface
Prepare the site by leveling the surface of the channel  STEP 7 tiers of logs, and the logs should be about 8-12 inchesin HOHYDWLRQ DERYH WKH HGJH RI WKH KH
by removing rocks, debris, and other irregularities. &RPSOHWH FKLQNLQJ ZLWK VPDOO URFNV JUDY'H'iQmeFe.‘%ngdg'é't\/hebottomofthestructuresshould VXUH ERRG ERZV DUH IREXVHG WRZDUG \
STEP 4 or sod on the structure to prevent undercutting. be the longest and each tier should decrease inlengthto QRW JR DURXQG LW /RJV FDQ EH WULPPI

30DFH WKH EUVW URZ Rl ORJV RQ WKH FKDQQHO ERWWRP DW WKH EDVH achieve a step-fall design. The logs in the top tier should  structure is built depending on the desired design.

of the headcut. These logs should be the largest and longest.

Head-cut (left) formation addressed by Log Step Down (right) constructed by HPWA Seasonal Crews in Sapello (Fall



TRASH RACK

CONSTRUCTION PROCESS

STEP 1
Pick an appropriate site for construction.

STEP 2
+LJK FXW OHDYLQJ DERXW D VWXPcCe o© cocoii vvoin Ce i e e
# LQ GLDPHWHU GLUHFWO\ DFURVV (YYRVANEN VA WL L Na) NAIIZ 0 NI 70 A/ L VAL

FURVVEHDP RI WKH UDFN ORYH WKH
of the tree stump to hold the beam in place. Anchor the
RSSRVLWH VLGH ZLWK HLWKHU VWXP
trees are immediately adjacent to the desired site, the
FURVVEHDP FDQ EH SODFHG LQ D VKI
dug perpendicular to the channel.

Trash Rack lled with sediment constructed by HPWA and FSG seasonal crews in Sapello (Summer 2023).

DESCRIPTION AND RESTORATION PURPOSE STEP 3

. . Gather and stage logs for the structure by felling additional
A trash rack is a multi-functional restoration structure DUHDV IURP EDVK ERRGLQJ ZKLOH DOORZLQJ V HeésRahti@ldng them to the desired length. The logs should
designed to collect sediment and debris, control erosion, GHSRVLWLRQ XSVWUHDP %HFDXVH ZDWHU LV D B®I6hg EhugiBrest on the bed of the channel and up to
DQG PLWLJDWH ERRGLQJ ,W LV FRQ\Wass WEMihtiGhraugh D& shudiRe? iBdo@aratingRaQ WKH FURVVEHDP H[WHQGLQJ IHH
RI ORJV DQG ODUJH URFNV DUUDQMGHISQGCIR Q@ ¥SWOKRW RWHOFDQ KHOS PLWLJDWH WKH HOHYDWLRQ GURS
VKDSH 7UDVK UDFNV DUH XVHIXO LceatR MMhelrasH razid The dolieBtiSr-b¥material and STEP 4
ZKHUH HURVLRQ DQG VHGLPHQW Waddpagatisnobihe dhanhel Yedhelps evbree\wftasts ODNH D UDPS ZLWK WKH ORJV RQ WKH

increased due to the loss of vegetation and soil stabilit,. =~ TURP SUHYLRXV GRZQFXWWLQJ UHFRQQHFWLQJ WKH FXWQIRHY @RIW WR HDFK RWKHL
8QOLNH D GDP D WUDVK UDFN GRHVWWR W RRGRFODZQWHKWHERZAR GHIJUDGDEOH QDWXUH WKB RWKHYUWKWLQI RQ WKH FURV'

HQWLUHO\ ,QVWHDG ZDWHU SDVV Hi¥e W shisiexnhterigidvhaie Ya3RrAdkdan bEovitiendly degree angle from the channel bed. Irregularities and branches
FUHDWLQJ D PRUH VWDEOH DQG FRanisustiDable GholedRidr dvdsidn @htrolzakd. V WKDW GR QRW LQWHUIHUH ZLWK WKH
JUDGXDO UHGXFWLRQ LQ ERZ KHOS Y DSVHRWHAHG GRIZ/QWRNWDHDLR Q logs to help to entrain more debris and sediment. Rotate them
DV QHHGHG WR PLQLPL]JH JDSV EHWZH
STEP 5
APPROPRIATE LOCATIONS )LOO DQ\ JDSV EHWZHHQ ORJV ZLWK
) ) . ) $UPRU WKH ERWWRP RI WKH UDPS Z
Trash racks can be used in various settings, particularty HURVLRQ LV RU KDV RFFXUUHG 7KH\ DUH DOVR KHOSIXO ZKHUH
in small ephemeral channels or intermittent streams the side slopes are contributing sediment, logs, debris, STEP 6
Rl SRVW EUH DQG ERRG SURQH O D Qfatkaadthe\strean NanmeN Fash thekDare suitable 30ODFH D URZ RI ORJV DQG RU URFN

trash racks mitigate the increased sediment and debris IRU FKDQQHOV ZKHUH DJJUDGDWLRQ UDLVLQJ WIGHR FEDWQHDPEHQ@G DQG XQGHUQHI
ORDGV FDXVHG E\ EXUQHG YHJHWDWY RIHB G B GG WRWIHFARIQQHG W RALIOW VWUHDP ZLWK LUWYVPDRRIGRSPRLYFRXU SRROV DQG X
UHGXFLQJ WKH ULVN Rl GRZQVWUHDKRLARRG ISQU VQ 6 X\OHDAWLPPHPWB RUWDQW LQ DUHDV 2k bslaldplash Wad. Fill in any gaps both upstream and

deposition. They can be built in ephemeral or small GRZQFXWWLQJ KDV GLVFRQQHFWHG VXUIDFH ERZ)RIZLQRVFWUHDP ZLWK URFN FKLQNLQ.
LQWHUPLWWHQW FKDQQHOV ZKHUH \GRALFXNWNLQFIZRW U DQEVPEDQN $ ORJ GURS VWUXFWXUH FDQ EH LQ



TRASH RACK CONTOUR FELLING

ADAPTATIONS AND MAINTENANCE

2QFH WKH VWUXFWXUH KDV FR O O HdpwdthGlisDa Veled kpd. Séebigy ke EoReBtedQ W

of sediment, another trash rack may be constructed VHGLPHQW ODWHU ZLOO DOVR KHOS VWDELOL]H WKH VHGLPHQW
HLWKHU XSVWUHDP RU GRZQVWUH/RBVIPRP AMDKK REDY DQWBOQHHG WR EH UHSODFHG ZLWK

6HHGLQJ WKH VWUXFWXUH EHIRU Healidr@®bFoHapaMifferraddleF WV ZLO O

CRITICAL CONSTRUCTION AND DESIGN ELEMENTS

8VH D ODUJH ORJ LQFKHV LQ G LwherHavahdginghe 1dds idribovihE tfosslieam, keep them
the crossbeam to add stability. The upright logs should at an angle no more than 45 degrees but preferably
DOVR EH ODUJH LQFKHV LQ GLDPEHMIWWHHNRU  WHEHQUONKHQWUHQFKHG DQG DFWLYHO\ HURGLQJ

Upright logs should span the entire channel, closing FKDQQHOV OLNH FRQGLWLRQV IRXQG DIWHU EUH D VHULHV RI
WKH JDS EHWZHHQ WKH HGJH RI WKH BK¥R Q@HO \DQERXW UHVWHHW DSDUW FDQ EH YHU\ XVHIXO
RI WKH VWUXFWXUH /RJV FORVH Wdsehukditrlakgp Quantitios of SedlitherdtlaGdOevetde

shorter in length. Rocks used should be large enough to incision.

ZLWKVWDQG GLVSODFHPHQW E\ ZDWHU H[FHSW IRU WKH FKLQNLQJ

Trash Rack viewed from upstream (left) and downstream (right) in Sapello (Summer 2023).

DESCRIPTION AND RESTORATION PURPOSE

Contour felling is a hillslope treatment designed to 7KH ORJV DFW DV EDUULHUV WKDW VOR.
VWDELOL]H VRLOV UHGXFH HURYVLRQ@p sedhznt ahR rR&I¢e HuttheeRengH Overlti@e,

steep, post-disturbance landscapes. This method involves FRQWR XU IHOOLQJ SURPRWHYV ZDWHU LC
SODFLQJ GRZQHG ORJV LQ URZV DOBRRB WHK¥WRARQW R FFIUWMRM HY D PHGLXP
ODQG ZKLOH HQVXULQJ GLUHFW FRRYWRWUZLMKOWEHORURXDP® EH LQFRUS|I
&RQWRXU OLQHV FDQ EH EHWWHU YHWX\DROLDMGE R PHWREBBYUDSKK DV ZRUP
PDS KRZHYHU WKH LPSRUWDQW SDWZW QNVWKGFHLORIVVHEGHLYOWKHAROORZLQ
in a line at the same elevation.

APPROPRIATE LOCATIONS

Contour felling is best suited for hillslopes in areas that HITHFWLYH RQ VORSHY UDQJLQJ EHWZHH!
KDYH H[SHULHQFHG PRGHUDWH W R avihihg gréhatds KayQ@aquire ddffgrenitlegndent. It is

in the loss of vegetative cover and leaving soils bare or  not as effective in rocky areas or uneven ground because
hydrophobic. As mentioned above, contour felling must LW LY KDUG WR SODFH ORJV LQ FRQWDF\V
occur on the land’s contour. Contour felling is most



CONTOUR FELLING

CONSTRUCTION PROCESS

STEP 1 ADAPTATIONS AND MAINTENANCE 'KHQ EQLVKLQJ ORJ VWUXFWXUHV WMKKDW KD RIW[HQ B DMWQIFIH 6 GO RYW WRD KDELV

/RFDWH D PRGHUDWHO\ WR VHYHUHO\ EXUQHG VLWH WR WUHDW ORJV EUDQFKHV VODVK HWF OHIWRMMDE 8XWKQIR W HBLRPIKRW R/ HKGOTURZW K
I VXFFHVVIXO WKH VWUXFWXUH ZLOO FDSWXUH DoV QL EHRRWHZ VWUXFWXUH ,Q WIKdprokecEtBe\sBiNsuriatedrenDardsion/oy praviding

STEP 2 DPRXQW RI VHGLPHQW VWDELOL]JH VRLO DQG HVWDE QY VEDY EHI WRMALW I X FWHG WR S giaund @ver grikidr® gvddnd. IRU ZLOGOL I H

HWHUPLQH WKH VORSH DQG LGHQWIWRMWKK OQOID®RVVIIFHFHROHWRXBW G WKH DUHD XSKLOO RI WKH ORJV WR
RXWOLQLQJ WKH FRQWRXU ZLWK EDH@FRKUWD ZH GO KW SJ GRIZWHK PAVQBIXFW XUHV W\SLFDOO\ ODVW RQH WR
the appropriate cross slope alignment of logs. WZR \HDUV DQG PD\ UHTXLUH RFFDVLRQDO PDLQWHQDQFH VXFK

as replacing displaced logs or re-chinking to maintain a
STEP 3

ht seal. Functlonally chinking the structure using soil,
JHOO DSSURSULDWHO\ VL]HG WUHH\g I9\y\?<

UROOLQJ WKHP GRZQVORSH LI QHFW&’IP%\RJHPSYM&\’&%CY@’%%WZHHQ WZR VWXPSV RU Eﬁ

about 12 feet high to brace the felled logs. W KHUH LV ODFN ZRIOKD&U RN\DIME I'HRKJD ELWGWLDY DB®O DV SU
may help keep the structure in place. an |deaI Iocat|on for these piles. Areas that have an DQG KDUVK ZHDWKHU FRQGLWLRQV

STEP 4 CRITICAL CONSTRUCTION DEXQGDQFH RI ZRRG\ PDWHULDO DUH LGHDO IRU EXLOGLQJ
Remove tree limbs and set them aside to be used above AND DESIGN ELEMENTS

RU EHORZ WKH VWUXFWXUH

ODLQWDLQLQJ GLUHFW FRQWDFW ZLWK WKH JURXQG LV YHU\ LPSRUWDQW
STEP 5 ZKHQ EXLOGLQJ WKLV VWUXFWXUH :LWKRXW IXOO JURXQG FRGWDFW
Place the log along the contour line and secure it ZDWHU ZLOO ERZ XQGHU WKH ORJ FUHDWLQJ FKDQQHOL]JHG ERZ

VR WKDW LW OLHV EDW DQG PDLQWa'H&rQoYe5r5%%r$%E‘N’éh’lyFeBonWeﬁd%M\’fo?érﬁéMﬁ

6WHS 6WDUW E\ DUUDQJLQJ WKH Q UWHg PQWM@ON
WKH JURXQG %DFNEOO ZLWK VRLO PR WP IR H H \ \S'H I “VYPDWHULDO FD EH XV
Q ’ Y E\qu V\Wdﬁ V%%QHU GLJJLQJ FRQJW\%Q(I Vtgfgrf?l'ayaseforthestructure. 8 Q

LQ SODFH DQG SUHYHQW ZDWHU IU%%E%V\@ML@U]XX/QGEQU ﬂﬂjQQ&.}J WKH ORJ ZLWK UREN PXOEK slash piles. These piles can also double as burn piles if at
$vV DQ DOWHUQDWLYH SODFH WKH ORJ LQ D VKDOORZ WUHQFK ORQJ some point in the future it is desirable to do a controlled
enough for the entire log or parts of it to be placed in. 'HSHQGLQJ RQ WKH WUHDWPHQW VLWH FRQWRXH,LEE-RdhE& 450G Qi%h around the structure EXUQ WR UHGXFH WKH ULVN RI IXWXUH E

Cuts on the undersurface of the log can also be made EHFRPH FRVWO\ DQG PD\ UHTXLUH H[SHULHQFHGpI%BlﬁMntO\@aCh other.
WR GURS WKH ORJ VR LW LV LQ FR QsWripdrtant Iolpledé th logt ApprapDately to ensure

WKH VWUXFWXUH ZRUNV SURSHUO\ &RQWRXU IHOGLQJ KDV EHHQ

STEP 6 REVHUYHG WR VLIQLEFDQWO\ UHGXFH HURVLRQ UDVOHVZ2RRGQLEPMAWAORDO XQWLO WKH GHVYLUHG KHLIKW LV UHDFKHG

8VH WKH VODVK VHW DVLGH HDUOL KRR MR FP QPR PSYRR LQDFFXUDWHO\ GHJUHHV RII

WKH VWUXFWXUH WR KHOS ZLWK VHGIRPHRWICHRRYEWVRAGLPHOQW GHSRVLWLRQ GUDVWLFDOO\ 'LIIHUHQW GHVLJQV RI WKLV VWUXFWXUH
Scatter seed inside and around the structure to on the species you are building them for. If the opening

STEP 7 promote vegetation. at the bottom of the structure is too big, small prey may

&RQWLQXH SODFLQJ ORJV LQ D URZ IROORZLQJ WKH FRQWRXU OLQH be unable to use the structures as protection from predators.

$V \RX PRYH GRZQVORSH \RX PD\ DUUDQJH WKH ORJV LQ $ KHDGTXDUWHUV VKRXOG QRUPDOO\ EH

D JLJ]DJ RU WHUUDFLQJ SDWWHUQ WR LQEXHQFH PHDQGHULQJ ZKHQ EQLVKHG 7KH GLDPHWHU RI WKH V

EHWZHHQ ORJV %XLOG VXEVHTXHQW URZV RQ WKH VORSH WR at least 15 feet.

FRYHU WKH DUHD /RJ URZV FDQ EH VSDFHG DV IDU DV

IHHW DSDUW (YHQ RQH URZ RI ORJV FDQ EH HIIHFWLYH



CONVEYANCE SWALES

GLOSSARY

DESCRIPTION AND RESTORATION PURPOSE

$ FRQYH\DQFH VZDOH VRPHWLPHV WR HSWH® GVRDDWHD ZRRP HURGLQJ RU GRZQFXWWAQ )\l RRKN OV
GLWFK LV D QRQ OLQHDU VKDOORDRKODRWGVGXKHVUXQIPKXK\RH® WRWODQG 7KLV KHOSV ZDWHU UHDFK
WUDQVSRUW ZDWHU WR UHZHW E R RIBSHDV @YK HDUHE YZHW O/DQER QVRDQY XWLOL]JH LW DQG SUHYHQWYV
KDYH EHHQ UHVWULFWHG IURP VXUHBRRIGERZ EWSIMRDOVIRQIVGIGIHUHQW RXWOHWYV

AGGRADE

BOOK STACKING
APPROPRIATE LOCATIONS

‘RUP GLWFKHV DUH EXLOW LQ DU H D HZHUHW. QU | BVFRH GLURMLR QVIKH ZDWHU IURP WKH GRR&NEQ W R
RFFXUULQJ DQG WKH FKDQQHO EHG WIXGIQRRR G S DPK @ WWMWKRIRIGSOWERVHY IRU ZRUP GLWFKHV LQFOXGH
'LJJLQJ D ZRUP GLWFK IURP DUHDV KL YHR®QWE DO.G EERZ DADRX QG D KHDGFXW RU UHFRQQHFWLQJ WKH
UHVWRUH ORZ JUDGLHQW VKHHWEREK®DR GHO EWIEDW R: RIUKAH EIRRGKSHWD L Q CHINKING

FDQ DOVR EH XVHG WR GLYHUW ZDWHU RIl Rl GLUW URDGV E\

CROSS OVER
CONSTRUCTION PROCESS
STEP 1 STEP 3

6WHS 'L D WUHQFK LQ D PHDQ G HgroQicall mdit+hé tizach and remove debris
IURP WKH FKDQQHOL]HG ERZ that may have fallen in.

DOWNCUTTING

ENTRENCHED

STEP 2
$UPRXU WKH VLGHVY RI WKH WUHQFK ZLWK URFNV WR
VWDELOL]H WKH VXUIDFH

ADAPTATIONS CRITICAL CONSTRUCTION
AND MAINTENANCE AND DESIGN ELEMENTS

| WKH WUHQFK HURGHV RU LV EOOHIKHDL W[k DR DMWLLIGQ) RUK 8 DWXHIDFK WU\ QRW WR UHEGEOFEXDT LLEH
debris, you may have to repair the structure by digging rocks embedded in the soil, as this may cause erosion.

the trench again and removing any debris. The structure ODNH WKH WUHQFK ZLGH HQRXJK VR WKDW D FRQVLGHUDEOH
FDQ EH XVHG WR GLYHUW ZDWHU ERZDPRXQWRRI| RAVDKHUUVRDUX PRXHBHWKURXJK WKH GLWFK EXW EHZDUH
OHVVHQLQJ WKH HURVLYH IRUFH RIQWRKH VZR VWIBBI H2 WM MAUR RWZWSHW XKHVZ RUP GLWFK VIRADE PHDQGHU
PD\ EH XVHG LQ FRPELQDWLRQ ZLWadjdzet Bthe aectddmikaybir maiikie 8sed to help

FLOODPLAIN

To raise the level of a stream bed by the deposition of sediment.

$ FRQH VKDSHG KHDS RI DOOXYLXP VRLO FOL
E\ ERZLQJ ZDWHU DV LW VORZV GRZQ ZKHUH W
$Q DOOXYLDO IDQ XVXDOO\ IRUPV ZKHUH VWHH
the valley bottom and the slope becomes less severe.

$ PHWKRG RI QHDWO\ VWDFNLQJ EDW URFNV R
resulting in increased stability and structure strength.

7KH SK\VLFDO ERXQGDULHV RI ZDWHU GUDLQDJ
streams, or arroyos, consisting of a bed and banks.

)LOOLQJ WKH VSDFH EHWZHHQ ORJV RU URFN!
rocks, dirt, or branches.

7KH VWUDLJKW VHFWLRQ RI D VWUHDP EHWZHF&

An erosion process that deepens a channel by removing material
IURP LWV VWUHDP EHG RU D YDOOH\ ERRU

'"HVFULEHYVY D GRZQFXW FKDQQHO WKDW LV GL\
GXULQJ VWRUP HYHQWY RIWHQ FKDUDFWHULIH
deep channels.

EPHEMERAL STREAM $ VWUHDP WKDW ERZV RQO\ EULHE\ GXULQJ DC

and remains dry the rest of the time.

$ EDW RU JHQWO\ VORSLQJ DUHD DGMDFHQW \
GHSRVLWLRQ GXULQJ SHULRGV RI KLJK ZDWHU

A strong, permeable fabric used in construction and restoration to
VHSDUDWH VRLO OD\HUV SURYLGH LQEOWUDW |
against erosion.

The surface level of the ground.

ZLWK ERRGSODLQ FRQQHFWLYLW\ RWKHU VWUXFWXUHV IXQFWLRQ 7KH ZLGWK RI WKRIADEWEH VR®EIX O G
EH DW OHDVW IHHW ZLWK D GHSWK Rl DW OHDVW IRRW 7R GLYHUW
ERZ DURXQG D KHDGFXW WKH ZLGWK DQG GHSWK RI WKH VWUXFWXUH

THFKQLTXHV XVHG WR PDQDJH DQG VWDELOL]
the land or streambeds to reduce erosion and sediment transport.

should be equal to the channel above the headcut. GULLY/ARROYO $ QDUURZ FKDQQHO RU UDYLQH RIWHQ FDXVH
found on slopes or in arid regions.
HEADCUT A steep vertical drop in a streambed or land surface, often formed

E\ HURVLRQ SURFHVVHVY +HDGFXWV WHQG WR F
and cause further degradation
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INTERMITTENT STREAM VWUHDP WKDW ERZV ZLWK ZDWHU VHDVRQDOO\ HdtthagVste) do@eJWarkSinduced MeavidgriRyZn Evolving Method for Restoring Incised Channels,
PHOW GXULQJ RU DIWHU PRQVRRQV DQG UHPDLQV CGAUJOMRAHIS®ON WDOR| & RWKIHDU(GV ~ 4XLYLUD &RDOLWLRQ 6DQWD )H 10 86

$FWLRQV WDNHQ WR UHGXFH RU PLQLPL]H DGYHUVH LP SCB r'zatiqz anfi| Iﬁ:ﬂo\rflﬂqg %ﬁl}ﬁ)ﬁ%@@d@g New Mexico: A Guide for Understanding Slope Wetlands, Causes of

MITIGATION
G O Degradation and Treatment Optio

PERENNIALSTREAM $ VWUHDP ZLWK FRQWLQXRXV ERZ WKURXJKRXW WKH \HDU

VXVWDLQHG E\ JURXQGZDWHU DQG FRQVLVWHQW SUHFLSLWDWLRQ

POINT BAR A depositional feature on the inner bend of a meandering
stream, typically composed of sand, gravel, or sediment.
POUR OVER 7KH VHFWLRQ RI D VWUXFWXUH ZKHUH ZDWHU ERZV RYHU WKH HGJH

RESTORATION

GHVLJQHG WR GLVVLSDWH HQHUJ\ DQG FRQWURO ERZ

The process of returning degraded landscape, habitat,
RU ZDWHU ERG\ EDFN WR D KHDOWKLHU PRUH IXQFWLRQDO VWDWH

RILLS 6PDOO VKDOORZ FKDQQHOV IRUPHG RQ WKH JURXQG VXUIDFH E\ UXQQLQJ ZDWHU
RIWHQ WKH SUHFXUVRU WR PRUH VLIJQLEFDQW HURVLRQDO IHDWXUHYV OLNH JXOOLHV

SANDBAG $ VWXUG\ EDJ EOOHG ZLWK ORFDO GLUW JHQHUDOO\ XVHG DV D VXEVWLWXWLRQ
IRU URFNV 7KH\ VKRXOG EH PDGH RI QDWXUDO PDWHULDOV H[ MXWH DQG QRW
XVHG LQ SODFHV ZKHUH ORQJ WHUP SURWHFWLRQ LV QHHGHG

SAWYER $ WUDLQHG LQGLYLGXDO RQ WKH FUHZ WKDW KDQGOHYV DOO WKH FKDLQVDZ ZRUN
IHOOLQJ EXFNLQJ FXWWLQJ HWF

SEDIMENT SBDUWLFOHV RI VRLO VDQG DQG RUJDQLF PDWWHU WUDQVSRUWHG E\ ZDWHU
RIWHQ GHSRVLWHG LQ ULYHUEHGY DQG ERRGSODLQV

SINUOUS +DYLQJ D ZLQGLQJ RU FXUYLQJ SDWK RIWHQ XVHG WR GHVFULEH
meandering streams.

SPLASH PAD $ SURWHFWLYH VXUIDFH VXFK DV URFNV RU ORJV SODFHG GRZQVWUHDP RI D VWUXFWXUH

UNDERMINING

WATERSHED

WR DEVRUE HQHUJ\ RI IDOOLQJ ZDWHU DQG SUHY HQWaAYRWFRLARSCEDFRAREQ I

The process of eroding the base or foundation of a structure,

FDXVLQJ LW WR ZHDNHQ RU FROODSVH Bill Zeedyk

Cameron Weber,
Rio Grande Return and

$ ZDWHUVKHG LV DQ DUHD RI ODQG ZKHUH DOO WKH zDWMHMERP TRAI® RYW QRzPHOw Albuguerque Wildlife Federation
GUDLQV LQWR D FRPPRQ ERG\ RI ZDWHU VXFK DV D ULY HamitsiPral Wrtersired AltiQce: D wH U _ _

IURP SUHFLSLWDWLRQ WUDYHOV LQ D ZDWHUVKHG RQ WKH VXUIDFH RU XQGHUJUR X QRsid Whittlesey,

VKDSLQJ WKH ODQGVFDSH DV LW ERZV DQG SURYLGLQJ D/HBPWRX WY¥RID\ WR VXSSRUW  Rio Grande Return

WKH HQWLUH DUHD :DWHUVKHG HQFRPSDVVHV HYHU\WK Lideimit’s Rerk \aterahed AMigee DSKLF _

ERXQGDU\ VRLO WHUUDLQ ZDWHU DLU SODQWV DQLPDOV DQG SHRSOH DV DQ AnicaWong,
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DFURVV WKH ODQGVFDSH EOWHULQJ DQG VWRULQJ LAbuquepqme Bidlifeikederaiom JDLQV W

HQYLURQPHQWDO FKDOOHQJHVY OLNH EUH ERRGV DQG GURXJKWYV



7KLV JXLGH LV VXSSRUWHG E\ D VHULHV Rl SRVW EUH UHVWRL
3HDN :DWHUVKHG $OOLDQFH 7KH EUVW LV DQ LQWURGXFWLRQ
D VXEVHTXHQW YLGHR WKDW VKRZV FRQVWUXFWLRQ RI VWUXF
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