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31 DEPARTMENT OF NATURAL RESOURCES NR 333.03

Chapter NR 333
DAM DESIGN AND CONSTRUCTION

NR 333.01 Purpose. NR 333.06 Dam hazard ratings.

NR 333.02  Applicability. NR 333.07 Hydraulic design and safety requirements.
NR 333.03  Definitions. NR 333.08 Construction.

NR 333.04 Compliance schedules. NR 333.09 Financial assurance.

NR 333.05 Submission of plans, specifications and analyses.

Note: Chapter NR 333 asétisted on May 31, 1985 was repealed and anew chap (8) “Hydraulic shadow” meanthat area of land downstream
terNR 333 was createdfettive June 1, 1985. from a dam that would be inundated by water upon failure of the
damduring the regional flood.

NR 333.01 Purpose. The purpose of this chapter is to . ) Y
ensurethatdams are designed, constructed and reconstructed s¢9) ‘Land use controls in place” means future development

asto minimize the danger to life, health and propéityis chapter Within the hydraulic shadow is required to conform to the criteria
is adopted pursuant to ss. 31.02 (2), 31.19 and 31.33, Stats. specifiedin a zoning ordinance adopted and approved pursuant to
History: Cr. RegisterMay, 1985, No. 353, &f6-1-85. s.87.30,Stats., and also consistent with land use plans developed

unders. 66.1001, Stats., or through restrictive covenants; ease

NR 333.02 Applicability. (1) The provisions of this ments.or other appropriate legal arrangements between the owner
chapterare applicable taams not owned by the United State®f the dam and the owners all property within the hydraulic
governmenthat: shadow.

(a) Have a structural height of more than 6 feet and a maximum(10) “Maximum headwater” means the maximum water sur
storagecapacity of 50 acre—feet or more of water faceelevation before overtopping would occur

(b) Have a structural height of 25 feet or more and a maximum(11) “Maximum storage capacity” means the volume of water
storagecapacity of more than 15 acre—feet of water in acre—feet capable of being stored behind aaktire maximum

(c) Have a structural height of 6 feet or less or a maximum st¥fatersurface elevation before overtopping would occur
agecapacity of less than 50 acre-feet of water if the department(12) “Minimum tailwater” means the water levibwnstream
determineghat the dam is likely to endanger life, health or progrom a dam at base flaw
erty if it is not designed, constructed or reconstructed in aecord (13) “Openspace use” means a use which has a relatively low
ancewith this chapter flood damage potential, such as uassociated with agriculture,

(2) All new and existing damaspected, approved andrecreation,parking, storage yards, or certain sand and gravel
licensedby a federal agencynder 18 CFR Part 12, are exempoperations.
from theprovisions of this chapter provided that the dam meets (14) “Overtopping” means the flow of water over parts of a
requirement&which are at least as restrictive astbguirements damwhich are not part of its spillway system.
of this chapter (15) “Owner” means any individuapartnership, public util

Note: Dams exempted from ththapter are still subject to the requirements of ch : : ot
31, Stats, including, but not limited to, the requirements for permits and plafty” companycooperative, trust, corporation, association, state or

approvals. Interstateagency city, village, town,county or special purpose
History: Cr. RegisterMay, 1985, No. 353, &f6-1-85; CR 00-136: anRegister ~ district such as a drainage district or a pubiiand lake protection
July 2001, No. 547 éf8-1-01. andrehabilitation district which has title to or recordeasement

— n e . Y for operation, maintenance and accessdara or to the specific
NR 333.03 Definitions. (1) “Auxiliary spillway” means arcelof land on which a dam exists.

a secondary spillway designed to pass water only during flows o . Y .
exceedinghye cF;paci}tly of tr?e princigal spillway y 9 " (16) “Principal spillway” means the primary structure for the
R N . dischargeof normal flow through a dam.

(2) “Base flow” means that part of the stream flow that is R . .
derivedfrom groundwater and calculated as the 7-day low flow, (17) “Q10 mea(r)ﬂhe flood flow having a recurrence interval
thatoccurs on an average of once in 2 years or has a 50% cha&tickd years or a 10% chance of occurring or being exceeded in any
of occurring in any given yeafhe notation is @». givenyear _ _

(3) “Dam” means any artificial barrier in or across a water . (18) “Qso” meanshe flood flow having a recurrence interval
coursewhich haghe primary purpose of impounding or divertingof 50 years or a 2% chance of occurring or being exceeded in any
water. A dam includes all appurtenant works, such dike, canal 9ivenyear _ .
or powerhouse. (19) “Q100° meandhe flood flow having a recurrence interval

(4) “Department’means the department of natueources. Of 100 years or a 1% chance of occurring or being exceeded in any

(5) “Development’means any artificial change itmproved glvenye:’;\r ., ) .
or unimproved real estate not related to allowable open space _ (20) “Qsog” meanghe flood flow having a recurrence interval
including, but not limited to, the construction of buildings, strucof 500 years or a 0.2% chance of occurring or being exceéeded
turesor accessory structures; the constructioadufitions or sub  any given year
stantialimprovements to buildings, structur@saccessory struc (21) “Q100¢ means the flood flow having a recurrence inter
tures;theplacement of buildings or structures; and campgroundsal of 1000 years or a 0.1% chance of occurring or being exceeded
(6) “Floodplainwith the dam nonexistent” means that area d¢ft any given year
land downstream from a dam that would be inundated by water (22) “Reconstruction’means alteration of an existing dam in
duringthe regional flood if the dam did not exist. amanner which décts its hydraulic capacity or structural integ
(7) “Floodway” means the channel of a river or streanad ity
thoseportions of the floodplain adjoining the channel which are (23) “Regionalflood” means a flood determined to be repre
requiredto carry the regional flood disclug:. sentativeof lage floods known to have occurred insdbnsin and
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which may be expected to occur on a particular stream once in(b) Roles and participation of other agencies —— DNR, DEG,
every100 years. community oficials, other agencies.

Note: The regional flood is based upon a statistical analysis of stream flow records (C) Data collection methods and sourcésnformation ——
availablefor the watershed or an analysis of rainfall or réicbfracteristics itthe . L .
watershecbr both. The flood frequency of the regional fldecbnce in every 100 Developmenbf cross sectional data, description of giasiding

years.In any given yearthere is a 1% chantkat the regional flood may occur or events,reference to previous studiesyrrent floodplain zoning
be exceeded. map.

(24) “Structuralheight” means the ddrence in elevation in (d) Methodologies and procedures —— Operation of dam during

beforeovertopping and the lowestevation of the natural streamnpents scenario for failure, failure conditions.

orlake bed at the downstream toe of the dam. (e) Regional flood flows calculated in conformance with the
(25) “Submerged” meansthat the diference between the gtandardsn s. NR 1.6.07 (3).

watersurface elevations upstream and downstream &dam is (f) Hydraulic modeling -— Determination and delineation of

onefoot or less. - _ _the following hydraulic conditions duringhe regional flood,
(26) “Total spillway capacity” means the sum of the auxmarxjsingthe standards in s. NRG.07(4):

spillway and principal spillway capacities of a dam. . _ . . .
History: Cr. RegisterMay, 1985, No. 353, &/6—1-85; am. (25), Registekpril, 1 _Hydral_Jllc shadow assuming that the dam is in eXIS.tence

1987,No. 376, eff 5-1-87; CR 00-136: renum. (1) to (4), (9), (13) to (16), (21) t@nd fails. Failure shall be considered to occur at the maximum

(25),(27) and (28) to be (2) to (4), (1), (8), (14) to (17), (20) to (26), am. (1), (3), (LB)pStreamwater elevation or at the poinf overtopping, based

(24) and (26), r(5), (8), (17), (20) and (26),.45), (9) and (13) Register July 2001, i iti
No. 547 ef. 8-1-01;correction in (9) made under s. 13.93 (2m) (b) 7., Stats., Reg Uponthe ths'Ca' COﬂdItIOf_WS at the dam. . .
ister January 2002 No. 553 2. Dam in place, no failure —— assuming the dam operates in

accordancavith its department approved operation plan, if one is
NR 333.04 Compliance schedules. (1) Dam HAzarRD  available,or not operated if there is no plan.
RATING. The department shall assigmam hazard rating accerd 3. Dam nonexistent —— assuming the dam has been removed
ing to the criteria in s. NR 333.06 for all dams subject to the prodindthe natural stream cross—section is restored.
sionsof this chapterThe assignment of a hazard rating shall be Note: For suggested dam breach parameters, see the NatieatiaiGervice
basedon thefindings of a dam failure analysis provided by th&PAMBRK or FLDWAV” Users Manuals.
owner,pursuant to the standards of s. NR 333.05, accordithgto  (g) Comparison table —— Summary by cross section of the max

following schedule: imum flood elevation for the 3 hydraulic conditions.

(a) For new dams, prior to granting permissitsrapproval to (h) Determination of the dam hazard rating using the criteria
construct. in s. NR 333.06.

(b) For existing dams which are to be reconstructed, prior to () Design flood flows, based on the hazard rating and the
grantingpermission or approval to reconstruct. hydraulicdesign standards in s. NR 333.07.

(c) After a dam failure analysis has been approved by the(j) Calculations for routing of the desidlood through the
departmenbr is adopted in a floodplain zoning ordinance-puistructure. Starting conditions for the routing shall be atribemal
suantto s. 87.30, Stats., and approved by the department.  pooland normal flow tailwater elevations.

(d) Upon issuance of a department directiva idam safety (k) Stability analysis of the dam, which considsligling,
inspectionreport pursuant to s. 31.19, Stats. overturningand foundation failure duringase flow conditions

(2) CompuLIANCE. (a) New dams. The design and construction@"d at maximum load conditions, including ice loadigring
of all newdams shall be in compliance with the requirements §PUting of the design flood through the dam.

this chapter (L) Appendices:
(b) Existing dams. The owners of all existing dams shall bring 1. Plan view of the dam.
their dams into compliance with the requiremenit¢his chapter 2. Elevation view of the dam from downstream including

within 10 years after being notified of the darhazard rating pur breachgeometry
suantto sub. (1), unless ordered to do so earlier under s. @),19 3. Pertinent elevations of the dam.

Stats. o ) . 4. Stage vs. storage curve or area vs. volume curve, or both.
(3) ENFORCEMENT. Administrative orders issued by the 5. Spillway capacity rating curves or calculationg)ere

departmentunders. 31.19 (5), Stats., may be enforced under Séppropriate
23.50,23.79 (3), 30.03, 31.23 (2) and 31.25, Stats. ' .
History: Cr. RegisterMay, 1985,No. 353, f 6-1-85; CR 00-136: and rect 6. Downstream water surface profiles and floodway data
RegisterJuly 2001, No. 547 £f8-1-01. tables,for the dam failure, and the with and without dam cendi
tions, during the regional flood.
NR 333.05 Submission of plans, specifications and 7. Maps for the8 modeled conditions, with cross section foca

analyses. (1) PLANS AND sPECIFICATIONS. Plans angpecifica  tions and structure identification adequate to determine the hazard
tions prepared by a professional engineer registered in the stateatihg for thedam, for the dam failure condition map, showing the
Wisconsinshall be submitted to and approved by the departmeitiodway,and to an appropriate scale consistent with the cemmu
prior to the construction of a new dam or reconstructioarof nity floodplain zoning map.

existingdam. 8. Crosssection plots of actual field cross sections and-com
(2) HYDRAULIC, HYDROLOGIC AND STABILITY ANALYSES. parisonwith dam break input cross sectional data.
Hydraulic, hydrologic and stability analyses prepared by a profes 9. Hard copy and data disk with computer input and output

sionalengineer registered in the state ab¥énsin shall beub  for all modeledconditions, including hydrology and hydraulic
mitted to and approved by the department prior toctrestruction yns.

of a new dam athe reconstruction of an existing dam. These-anal 14 gher supportingalculations as the department deems
ysesshall be conducted accordingaocepted engineering prac necessary

tIC_e anq unless the department o_Iete_rmlnes Othemk be sub Note: Mapping, profiles and floodway data tables must be suitable for zoning pur
mittedin the form of a report which includes, at a minimum:  posesas required in s. NRLB.07 (4).

(@) Purpose of the reportDevelopment of an engency (3) EsTiMATED cosTs. The estimated costf construction of
actionplan, floodplain zoning or development of the hazard ratirtge new dam or reconstruction of the existing dam, and the esti
for the dam. mated cost of removing the dam and restoring the channel to its
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33 DEPARTMENT OF NATURAL RESOURCES NR 333.09

naturalcondition, shall be submitted to the department prior to tlkapacitywill not result in an additional hazard to life, health or
constructionof a new dam or reconstruction of an existing danpropertywhen compared to the capacity specifiedable .

History: Cr. RegisterMay, 1985,No. 353, eff 6-1-85; CR 00-136: am. (1) and (3) SAFETY MEASURES. The ownerof all new and existing
(3).r. and recr(2), Register July 2001, No. S47.¢4-1-01. damsshall comply with the following safety measures:

NR 333.06 Dam hazard ratings. (1) A hazard rating of (a) The owner shall have an adequate operation, inspection and
low, significant or high for all existing and proposed dams shafiaintenancelan for the dam.
be determined in accordance with the following criteria: (b) The dam shall be structurally stable for any flow condition
(a) Low hazard. A low hazard rating shall kessigned to those up to and including the design flood flow
damsthat haveno development unrelated to allowable open space (c) An adequate enmgency action plan shall be prepared for
usein the hydraulic shadow where the failure or mis—operation tife area downstream from the dam in consultation with the local
the dam would result in no probable loss of human life, low ecanit of government and concurred in by the divisioemiegency
nomic losses (losses are principalisited to the owners prep government. An adequatemegency action plan shall include,
erty), low environmentaldamage, no significant disruption ofbutis not limited to, the following information:
lifeline facilities, and havéand use controls in place to restrict 1. A notification flow chart identifying involved agencies,
future development in the hydraulic shadow otherdam owneroth upstream and downstream and their phone
(b) Sgnificant hazard. A significant hazard rating shall be numbers.
assignedo those dams that have no existing developmetfiein 2. Emegency operation procedures.
hydraulicshadow that would be inundated to a depth grétader 3. An inundation map of the hydraulic shadow on a scale of
2 feet and have land use controls in place to restrict future develpp- 5000 or |ess that extends downstream to an elevadtin
ment in the hydraulic shadowotential for loss of human life dur ,,afo0t of the dam nonexistent profile.

ing failure must be unlikelyFailure or mis—operation of the dam 4. Procedures for notification of all property ownefetid

would result in no probable loss of humiife but can cause eco by a dam failure and Bst of their names. addresses and phone
nomicloss, environmental damage, or disruption of lifefamli- nﬁmbers ! P

ties. ) L i )
. . . . Note: For additional information on eng&ncyaction plans refer to Chapter 6 of
(c) High hazard. A high hazardating shall be assigned tothe Federal Engy Regulatory Commissian*“Engineering Guidelines for the Eval

those dams that have existing developmeémtthe hydraulic uationof Hydropower Projects”.

shadowthat will be inundated to a depth greater than 2 feet or do (d) Documentation showing thtte requirements of pars. (a)
not have land use controls in place to restrict future developmént(c) have been met shall be submitted to the department for
in the hydraulic shadawThis rating musbe assigned if loss of approval. The department shall review and approve or disapprove
humanlife during failure or mis—operation of the dam is probabl@f the documented safety meastiresrriting within 90 business

(2) The owner of a danmay request that the departmenfiiysaﬂercthRe deP?Artml%g; rﬁcig\’gegféhle gsogé‘ggel“gt?“(‘z)“
7 e istory: I. RegisterMay, , NO. y —1—-69; — wrl), renum.
changethe hazard rating of an existing or proposed dam by sg\lg A (4){0 oo (1)%(3) Jidir oy (D), (2.3 (©) and (d) aideT, Register July 2001,

mitting adequate informatiowhich demonstrates that the lant\o. 547 ef. 8-1-01.
useand land useontrols downstream from the dam meet the
requirementdor adifferent hazard rating. The department shall NR 333.08 Construction. (1) Construction of a new
advise the owner of its action on the requested change withind@gnor reconstructioiof an existing dam may not begin until the
business days after receiving the request. departmenapproves the plans and specifications submitted under
History: Cr. RegisterMay, 1995,No. 353, eff 6-1-85,CR 00-136:rand rect ~ S. NR 333.05.
RegisterJuly 2001, No. 547 &f8-1-01. (2) Alterations to any plans or specifications that were
approvedy the department under s. NR 333.05 which wiketf
the flood flow capacity orstructural integrity of a dam shall be
approvedby thedepartment before construction or reconstruction
of the dam.
(3) All dams shall be constructed or reconstructed under the
supervisionof a professional engineer registered in the state of
Table | Wisconsin. The supervising engineer shall, within 10 days after
Required Spillway Design Capacities completingthe construction or reconstruction of a dam, submit a
statementindicating that the dam wasonstructed or recen
structedin accordance with the plans and specificatipgroved
Dam Hazard Rating Minimum Minimum by the department under s. NR 333.05.
Principal Total (4) As—builtplans shall bsubmitted to the department within
30 business days after the completion of construction or fecon

NR 333.07 Hydraulic design and safety require -
ments. (1) MINIMUM HYDRAULIC CAPACITY. Except as provided
in sub. (2), all proposednd existing dams shall have the mini
mum hydraulic capacity shown inable I:

Spillwgy Spillwgy structionof a dam.

Capacity Capacity  History: Cr. RegisterMay, 1985, No. 353, &6-1-85; CR 00-136: am. (3), Reg
Low (L) Q1o Q100 isterJuly 2001, No. 547 &f8-1-01.
Significant (S) Qs0 Qs00 NR 333.09 Financial assurance. (1) GENERAL
High (H) Q100 Q1000 REQUIREMENT. (&) Except as provided in p#b), the owner of a

damshall file a bond, escrow accoulign or other financial assur
(2) REDUCEDREQUIREMENTS. (@) Unless the department deterancesatisfactory to the department priothe® commencement of
mines that public safety requires full compliance with the substazonstructionor reconstruction ofhe dam. The amount of such
tive requirements of this rule, all dams which will be sulredr financial assurance shall equal the estimated @bstmoving the
by flows lessthan the minimum hydraulic capacity specified irdamand restoringhe stream channel to its natural condition or the
Tablel shall be designed to pass the flow of the rivesudtmer  costof constructing or reconstructitige dam, whichever is less,
gence. basedon the cost estimate submitted by the owner under s. NR
(b) Any owner may provide documentationjtstify a difer-  333.05(3).
entspillway capacity from thagpecified in @ble I. The depart (b) Where the owner is a state or interstate agency or,a city
mentshall review such documentatiand may approve the spill county,village, speciapurpose district or other unit of govern
way capacity proposed by the owner if it determines that suaofent, financial assurance is not requiredthe owner demon
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stratesto the departmerd’ satisfaction that it has made or willof this chapterand the conditions of any permit or order issued to

make sufiicient funds available to construct or reconstruct thine applicant for the dam pursuant to ch. 31, Stats.

damor to-emove the dam and restore #tieeam channel itits rat ~ (4) ReLease. The department shall release or authorize the

ural condition, whichever is less expensive. releaseof the applicans financial assurance within 60 business
(2) NoTiFicaTIoN. As partof its approval of the plans anddaysafter the receipt o& request for release if the department

specificationssubmitted pursuant to s. NR 333.05, the departméfitds that the construction or reconstruction has been completed

shall notify the applicant of the required level of financial assut" accordance with thelansand specifications approved by the
ance. departmentthe provisions of this chapter and the conditiohs

(3) FORFEITUREREQUIREMENTS. (a) The financial assuranceglnysqe{mit or order issued to the owner of the dam pursuant to ch.
. , Stats.

filed with the department.Shdjb conditioned upon faithful per History: Cr. RegisterMay, 1985, No. 353, &f6-1-85; CR 00-136: anRegister
formanceof all of the requirements of ch. 31, Stats., the provisiongiy 2001, No. 547 &f8-1-01.
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